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ADAPTIVE ANTENNA 

The present invention relates to a multi-carrier or Orthogonal Frequency Division 
Multiplexing (OFDM) system employing multiple antennas. In particular, the present 
invention relates to the dynamic clustering of sub-carriers in the receiver. 

There are now a number of systems which operate at high data rates such as multi-media 
applications like Wireless Local Area Network (WLAN); Wireless Personal Area 
Network (WPAN), e.g. Bluetooth; etc. Various arrangements have been proposed in 
order to facilitate such high data rates in a reliable and practical way. However, there 
are a number of problems associated with high data rate wireless channels, particularly 
due to multipath. This is especially problematic indoors where the environment is 
particularly dispersive due to the large number of objects and surfaces as well as the 
dynamic nature of structures, particularly people, moving about, Consequently, it can 
become extremely difficult to extract and retrieve the original information reliably and 
without extremely complex processing. This results in extremely complex receivers 
which must be capable of estimating and compensating for the multiple versions of the 
original signal arriving at the receiver due to the variation in the path length of each 
version. 

In order to counter this, a multi-carrier approach has been proposed in which the original 
data stream is separated into a series of parallel data streams, each of which is 
modulated and transmitted with a different frequency, generally within the same band. 
This allows the relative size of the transmitted symbols to the multipath delay to be 
much larger and so inter symbol interference is reduced. One particularly advantageous 
system, which utilises multiple carriers is Orthogonal Frequency Division Multiplexing 
(OFDM). 
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OFDM is very effective at overcoming the problems of fading and multipath. This is 
achieved by dividing a frequency selective fading channel (i.e. a channel where the 
fading characteristics at one frequency are likely to be different to those at neighbouring 
frequencies i.e. the profile of the received signal against frequency is not flat) into a 
number of fiat fading sub-bands such that the profile within the sub-bands is 
approximately flat. These sub-bands relate to the OFDM sub-carrier frequencies. 

Figure 1 shows an example of the layout of a transmitter 10 and receiver 20 for an 
OFDM system. In the multi-antenna receiving unit 21, each of the antennas receives a 
signal which is fed to an analogue to digital converter 22 and then into a serial to 
parallel converter 23 to separate the individual sub-channels. The sub channels are then 
processed through a Fast Fourier Transform (FFT) 24. Finally, the signals are converted 
from a plurality of parallel signals into a serial signal for each sub-channel and the 
coded data extracted. 

In such an OFDM receiver system, it is possible to apply adaptive beamforming weights 
at various points in a receiver as shown in Figure 1. However, the effectiveness of these 
weightings will largely depend on the stability and coherency of the propagation 
channel. If the channel undergoes fiat fading, then it can be regarded as being a 
narrowband channel and a single set of weights can be applied at radio frequency (RF) 
or intermediate frequency (IF), to the received signal just after the antenna array 21, i.e. 
at position (1) in Figure 1 . Alternatively, the weights may be applied after the analogue 
to digital unit 22 at position (2) in Figure 1. Both of these positions should be sufficient 
for optimum spatial processing. 

However, in wideband systems operating at high data rates such as WLAN, WPAN, etc. 
where bandwidths of 1 0 MHz or higher may be required and/or systems operating in 
highly dispersive environments, signals will occupy a spectrum in excess of the 
coherence bandwidth, i.e. there will be significant variation in the quality/signal strength 
of the channels across the bandwidth. Consequently, it is unlikely that a single set of 
weights (i.e. as in narrowband beamforming) would be satisfactory for beamforming. 
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One way to overcome this problem is to process the received data and apply weightings 
in the receiver for each sub-carrier, after the FFT 24, i.e. at position (3). However, this 
is very processor intensive. Figure 6 shows an example of a receiver. In this system, 
the signal is received by antennas 101,102,103. Pre-processing units 104,105,106, carry 
out downconversion, A to D conversion, serial to parallel conversion and FFT 
processing. The outputs are then fed into an array of adaptive signal processing devices 
107,108,109 which include a plurality of multipliers 1 10 which multiply each of the 
received signals by a weighting value w determined by a weight determining unit 113. 
Each of the weighted signals from the multipliers is then summed 1 1 1 to provide an 
output signal. The output signals from each of the weighting units is then fed to a 
combining unit 112 which extracts a data signal in which the delayed signals and 
interference signals have been removed from the received signal. 

However, in the example shown, the receiver has L antennas and the number of sub- 
channels that each antenna receives is N. Therefore, the total number of weighting units 
required is L x N. This can lead to a very large number of multipliers 1 1 0 being 
required. For example, in the HIPERLAN system, there are 48 data sub-carriers and 4 
pilot sub-carriers (N=52); there is also a DC channel (CH0) which does not carry data. 
This means that the receiver is complicated and this in mm results in the receiver being 
expensive and potentially subject to reliability problems. In addition, the weighting is 
normally implemented in software an so processor demand is extremely high, again 
resulting in high expense or poor performance. If the processing to determine the 
weighting to be applied is unduly complex, then it may take a significant amount of time 
to complete. During this time, the channel parameters may have changed significantly 
and so the calculated weightings could be inappropriate. Under these circumstances, the 
weighting produced would always out of date and hence poor performance will result 
where the characteristics of the channel change rapidly with time. 

One way to reduce the processor demand, is to divide the operating bandwidth into a 
number of sub-bands and then select one sub-carrier from within each sub-band on 
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which to base all calculations. This method relies upon each sub-band behaving 
generally as a narrowband, i.e. that the sub-band effectively undergoes flat fading. In 
other words the chosen sub-carrier is accurately representative of the fade within the 
sub-band as a whole. However, without prior knowledge of the operational 
environment, it is difficult to know to what extent the operating band should be divided 
up. Where the sub-bands are chosen to be large there is a danger that the chosen sub- 
carrier would not be sufficiently representative of the sub-band and performance would 
be degraded. In contrast, if the number of sub-bands is chosen to be large, whilst the 
representative sub-carrier is likely to be accurately representative of the sub-band, the 
amount of processing required is disadvantageously high. 

EP-A2-0,852,407, which relates to current standards for 5 GHz WLANs, suggests 
reducing the total number of adaptive signal processing units and hence the number of 
weighting units to improve the receivers by reducing the complexity. The document 
describes dividing the operating band into four equal sub-bands each having a 'pilot' 
sub-carrier. 

An example of this arrangement is shown in Figure 2 where the operating band is 
divided into fifty-three channels or sub-carriers (i.e. as in HIPERLAN), these are then 
divided up into four separate groups each defining a sub-band. Each sub-band includes 
a sub-carrier which acts as a pilot for the group. The pilot channels do not carry signal 
data but contain a predetermined sequence for use in equalising the received signal by 
comparing the received signal to an expected signal. Weighting for the received signals 
is determined using the pilot sub-carriers and is then applied to each sub-carrier in the 
respective sub-band. As indicated above this system relies upon flat fading over the 
sub-bands which in the case of the above referenced document are of the order of 5 Mhz 
in size. 

If the bandwidth of the system is increased such that the sub-bands have considerably 
greater bandwidth, for example in the region of 10 Mhz, then the likelihood that the sub- 
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bands will have flat fading is considerably reduced particularly where the environment 
is such as to give strong multipath interference, e.g. indoors. 

Therefore according to the present invention there is provided an adaptive weighting 
system comprising: 

frequency domain transform means for converting a received signal to a plurality 
of sub-channels; 

banding means for allocating a sub-channel to a sub-band based upon a 
determination of the coherency of some or all of said sub-channels; 

weight calculation means for determining a weighting for each sub-band; and 
weighting means for applying the respective determined weight for each sub- 
band to the or each sub-channel of the sub-band. 

The present invention further provides a method of processing sub-channels of a 

received broadband signal comprising: 

transforming a received signal into a frequency domain signal, 
determining the coherency of each sub-channel of the signal relative to other 

sub-channels; 

allocating each sub-channel to one or more sub-bands based upon said 
determination of the coherency; 

determining weights to be applied to each sub-band based upon a determined 
coherency of the sub-band; and 

applying the determined weights for a sub-band to each of the sub-channels in 
that sub-band. 

The banding means preferably allocates a sub-channel to a sub-band based upon the 
coherency of that channel being within a predetermined amount of the other sub- 
channels which have already been allocated to that sub-band. The maximum difference 
in coherency is preferably within 3dB of the other sub-channels of the sub-band. The 
maximum difference in coherency is preferably within 0.5 degrees of the other sub- 
channels of the sub-band. 
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The system preferably monitors the coherency of the sub-channels within a sub-band to 
ensure that they continue to remain within a certain range of the other sub-channels of 
the sub-band. The range may be the same as the predetermined amount or it may be 
larger. 

The present invention applies the same weighting to each member of a sub-band. This 
means that only one weighting value must be calculated for each sub-band, considerably 
reducing the processing demand compared to calculating a weighting value for each 
sub-channel. This in turn allows the weightings to be determined more quickly and so 
there is less delay between the signal being received and the appropriate weightings 
being determined. This ensures that the weightings are more up to date and hence 
accurate. 

A specific embodiment of the present invention will now be described in detail by 
reference to the drawings, in which:- 

Figure 1 shows a block diagram showing a typical arrangement of transmitter and 
receiver for use in an OFDM system; 

Figure 2 shows a representation of a system in which the operating band is divided into 
sub-bands; 

Figure 3 shows an overview of a typical OFDM receiver; 

Figure 4 shows a schematic representation of a basic receiver architecture for broadband 
adaptive antenna weight calculation; 

Figure 5 shows a flow diagram of the operation of the OFDM receiver of the present 
invention; and 

Figure 6 is a schematic diagram showing the structure of a conventional adaptive 
antenna system. 

Figure 3 shows the functional layout of the baseband section of an OFDM receiver used 
in the present invention. Many of the functions of the receiver shown as well known 
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and so only a brief explanation is given here. The received signal is quadrature (I and 
Q) downconverted, amplified and filtered (not shown) before being (over-)sampled by 
the A/D unit. The digital over-sampled signal is then filtered and decimated. The over- 
sampling of the signal at the start aids the digital filtering process, after which it is then 
rate reduced to the required/expected sample rate. It is assumed in this case that the 
system provides for a preamble of some sort in every burst within a frame (MAC 
frame). In the case of H1PERLAN, each frame comprises a preamble portion which is 
made up of three basic OFDM symbols denoted her as A,B and C. A and B (or even C) 
symbols can be observed (recovered) in the time domain (pre-FFT) and used to establish 
the frame and frequency synchronisation (as well as set the FFT window for the data 
that follows these symbols) through some correlation process. The automatic gain 
control (AGC) settings (not shown - prior to ADC) can also be established. It is 
possible to pass the C symbol through as a complete symbol to the FFT. Knowing what 
this symbol is in advance (and assuming adequate synchronisation), the channel 
variation can be estimated on a sub-carrier basis post-FFT. The C symbol would be 
'switched' out to estimate the channel compensation (rotation of the symbols in the sub- 
carriers). However, this same channel estimation could be used in the sub-carrier 
grouping procedure. 

Alternatively, pilots can be selected post-FFT and used to estimate the channel over 
time. The pilots have known symbols in them and are processed to identify what 
symbol is received (V and Q') and what symbol was expected (I and Q). If V * I and 
Q' * Q then you can calculate the phase rotation and amplitude change required to make 
them equal. Given four estimates of these values (4 pilots) you can estimate or 
interpolate the amplitude and phase rotation required for all the intermediate sub- 
carriers. This is known as a one-tap equalisation which is a simple if not crude way to 
determine the correction needed for all the channels. The determined value of the sub- 
carrier's amplitude and rotation (I and Q) correction value can then be applied. The 
remainder of the system carries out the unpacking and unscrambling of the data to the 
relevant bits. 



8 

It should be noted that the preamble symbols are there for 'training' or synchronisation 
purposes i.e. they are known at the receiver so that it can form an estimate of the 
influences of the channel for an equaliser or even smart antenna weight calculation. 

The basic operation of the receiver system will now be described with reference to 
figure 5. Data is transmitted in blocks of data known as symbols. These symbols 
typically comprise a guard interval for reducing inter-symbol interference as well as a 
useful data part. Each symbol is transmitted on a sub-channel using the sub-carriers 
referred to above. The data to be transmitted is divided up into symbols which are then 
sent on each of the sub-channels and re-constructed at the receiver. In addition, the 
series of symbols transmitted generally include one or more preamble symbols, as 
indicated above for providing control and synchronisation information etc. 

Initially, at step S 1, the receiver performs a first estimate of the variation of the fading 
across the entire band using the preamble symbol, in the frequency domain. An estimate 
of the band is obtained in quadrature (I and Q) information. The 'flatness' of the 
received power across the sub-carriers and phase differences can be obtained. 

At step S2, the receiver divides the sub-carriers across the band into groups of sub- 
carriers to form sub-bands. The sub-carriers are grouped with other sub-carriers which 
are within a certain range of each other. The received power and phase differences do 
not have to be absolutely equal but just sufficiently close to be within a certain range. 
The range may be varied depending upon the circumstances. By making the range small, 
the groups of sub-carriers will be small but very coherent. In contrast, if the range is 
large, the groups can be much larger but they could be less coherent. The range is 
therefore selected according the available processing power, required reception quality 
and so on. A typical value for the range could be that if sub-carriers are within 3dB of 
received power and 0.5 degrees of variation. 

Then for each group, the appropriate weightings are determined based on one sub- 
carrier of the group, and those weightings are applied for all of the sub-carriers in that 
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group. The weights are determined, as indicated above, such that the level of coherence 
within each sub-band is suitable for the efficient and effective application of a single set 
of adaptive array weights for all sub-carriers based on a calculation for a single sub- 
carrier's performance, i.e. all sub-carriers within the group can be considered to be 
within the coherence bandwidth of the current channel. 

As indicated above, the appropriate weightings are determined based on one sub-carrier 
of the group. The chosen sub-carrier should in principle be representative of the group 
so that when the weightings are applied, they are applicable to all members of the group. 
In practice, it would be very processor intensive to test each sub-carrier to determine 
which one was most representative. Therefore, the selection of the sub-carrier is 
selected using other criteria. A number of criteria can be used. If the sub-carrier 
includes a pilot carrier then this can be used as this has a known data content and will 
provide a fairly accurate representation of the fading of that channel and hence the 
group. Clearly not all channels will include a pilot. If you were working with an 
adaptive antenna algorithm that worked on signal characteristics (rather than data 
content) then it would probably be satisfactory to pick whichever sub-carrier was central 
to the group. In essence, unless there is significant fading across the group, then the 
choice of sub-carrier is not critical and by their very nature, the groups are selected not 
to have significant fading across them. 

By using the same weightings for more than one sub-carrier, the total number of 
calculations needed to determine the weights for each of the sub-carriers can be reduced. 
Once the weightings have been determined, the weights can be applied to the sub-band 
for as long as the sub-band retains sufficient coherency. The coherency of the band will 
vary over time, particularly due to environmental variations. In order to ensure this, the 
coherency the sub-carriers is periodically monitored. The frequency of checking the 
coherency will depend on the variability of the environment. If the environment is 
generally stable for long periods then checking can be less frequent but in a highly 
variable environment, regular checking will be required. 
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Where the data transfer traffic is very bursty, i.e. data is received in short bursts with 
possibly long periods of no data in-between then it may not be possible to monitor 
constantly and it may only be possible to form a single estimate of the groups. In 
contrast where communication is fairly constant, such as in voice communication, it 
may be possible to make several estimates for determining the groups. 

Furthermore, with bursty traffic, if an estimate is made, this may out of date by the time 
the next estimate is made in a subsequent burst if the period between bursts is longer 
than the period in which a channel remains coherent. Signal interference will vary over 
time due to changes in environmental influences particularly if the transmitter or 
receiver is moving. Consequently where the data is bursty, there may be insufficient 
time to make more than one estimation. Thus the estimation may have to be carried out 
on the basis of a few or even a single frame of data. However, in the case of adaptive 
algorithms, i.e. ones that take a period of time (several samples rather than one) to 
converge to an answer, if the input conditions change, then clearly they need to re- 
converge to take account of the new environment. However, this may potentially be 
from a known converged point which may increase the convergeance rate. In other 
words, the weights used for a particular transmitter could be used as a starting point for 
the next set of measurements and determination of sub-banding groups. So rather than 
starting from scratch each time, the process can begin based upon the conditions 
determined in the previous determination. Hence they can adapt or are adaptive. These 
algorithms usually require some sort of training sequence (which could be a preamble) 
and so work in a similar way to equalisers, even using the same or similar algorithmic 
techniques. 

The coherency of the groups is periodically monitored (step S3) to ensure that they 
remain within predetermined limits. The coherency may be checked to ensure that the 
members of the group are still within the range of values used to determine the groups 
initially. Alternatively the range may be slightly larger to allow some decrease in the 
coherency (to avoid a very small reduction in coherency precipitating a complete re- 
assessment of the groupings). If the coherency of any of the sub-carriers in a group is 
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below the predetermined level, then all the groups are re-assessed as above and the sub- 
carriers reallocated to a new set of groups. Alternatively, just the weights could be re- 
assessed if the coherency is still within another limit. As a further alternative, rather 
than reassess all the groups, if only one group is out of range then it may be possible to 
divide just that group into two or more new groups which in themselves are sufficiently 
coherent. Although this increases the number of groups, this may be acceptable as an 
interim measure to avoid having to re-assess all of the groups. 

As indicated above, the determination of the sub-banding is based upon calculations on 
the preamble channels. However, the calculations can also be on the pilot channels 
provided in the received signal or on known modulation or signal characteristics such as 
direction of arrival estimation (Fourier method, ESPRIT, MUSIC) and blind optimal 
combining (least squares, recursive least squares, sample matrix inversion etc.) 

An explanation of the operation of a circuit according to the present invention will now 
be described with reference to figure 4. The arrangement shown is similar to the prior 
art systems in that it comprises a plurality of antennas 401 for receiving a transmitted 
signal. A receiver unit 410 carries out pre-processing of the signal from each antenna to 
filter the received signal and carry out downconversion. The signal is also prepared for 
processing in the receiver unit 410 by carrying out A to D conversion. The received 
signals from each receiver unit 4 1 0 are then transformed by a respective FFT 402. The 
output from each FFT is then passed to an adaptive weighting unit 403 . The output 
from each FFT is also passed to a signal estimating unit 404 associated with each FFT. 
The signal estimating unit 404 is primarily to carry out channel estimation for the 
allocation of each channel to a group. This can comprise a correlator for part of the 
preamble that has been passed through the FFT or the pilot symbols for a longer 
estimation method (the pilot symbols run throughout the burst whereas the preamble 
only occurs for the first few symbols of a burst, see figure 2). In figure 2, the bottom 
axis is frequency and the side axis represents time in symbol durations. The preamble 
lies at the start of the transmission, and the pilots, which are shown shaded, run through 
the entire burst. The remainder are the normal sub-carriers for carrying payload data. 
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The parameter estimation units 407 receive the results of the channel estimation from 
the signal estimators 404. Based on the determined groups, this unit calculates the 
weightings for each group according to the selected representative sub-carrier from each 
group. The parameter estimation circuit 407 controls the spatial weight controllers 405, 
associated with the adaptive weighting unit 403 in each branch, to output the appropriate 
weightings for each channel of the adaptive weighting unit. The adaptive weighting 
units apply the determined weightings to each of the channels of data received from the 
FFTs. The weighted outputs are then provided to respective adders 406. An adder 406 
is provided for each sub-carrier rather than each branch. The adders 406 sum the 
appropriately weighted channels from each FFT. The output from each adder represents 
a filtered sub-carrier signal derived from the plurality of delayed signals received by the 
antennas. 

Although, the units described above are indicated as separate. In fact most of the 
calculations will be carried in a processor such as a DSP and not in discrete hardware 
units although this is not essential. It is typical for all operations after the A to D 
conversion to be carried in a software controlled DSP. 

The present invention is particularly advantageous when used with more complex 
algorithms, particularly ones where forming a channel estimate that will require an 
amount of processing time dependant on the number of sub-carriers. For example, if you 
are using an 'adaptive' scheme that is going to need hundreds of samples to converge, it 
is clearly advantageous to limit the number of sub-carriers it needs. In this way, 
reducing the number of sub-carriers by grouping, will advantageously reduce the 
processing time to determine the weightings. In contrast, if a 'simple' algorithm is used 
then the grouping process may actually add extra complexity to the whole procedure. 

These systems are intended to cover operation over relatively large overall bandwidths. 
For example, HIPERLAN may operate in the bands 5.15-5.35GHz AND 5.47 to 
5. 725 GHz, so with both these bands it may arise that the channel is extended. However, 
one set of sub-carriers may be a long way off the next set, in frequency. Consequently, 
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when the groups are being determined it may be necessary to apply some bounding 
conditions. This avoids the system trying to group together spectrally disparate sub- 
carriers. 
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CLAIMS: 

1 . An adaptive weighting system comprising: 

frequency domain transform means for converting a received signal to a plurality 
of sub-channels; 

banding means for allocating a sub-channel to a sub-band based upon a 
determination of the coherency of a plurality of said sub-channels; 

weight calculation means for determining a weighting for each sub-band: and 
weighting means for applying the respective determined weight for each sub- 
band to the or each sub-channel of the sub-band. 

2. An adaptive weighting system according to claim 1 wherein the banding means 
determines the coherency of each sub-channel. 

3. An adaptive weighting system according to claim 1 or 2 further comprising 
control means for controlling the banding means to check the coherency of the sub- 
channels of the sub-bands to determine that the maximum difference in the coherency of 
the group is below a predetermined amount. 

4. An adaptive weighting system according to claim 3, wherein the control means 
is adapted to re-assign the sub-channels to new sub-bands if it is determined that the 
maximum difference in the coherency of the group is below a predetermined amount. 

5. An adaptive weighting system according to any one of claims 2 to 4 wherein the 
coherency measurement is based upon received power and/or phase difference. 

6. An adaptive weighting system according to any one of claims 2 to 5 wherein the 
predetermined amount is 3dB for the received power and/or 0.5 degrees for the phase 
difference. 

7. An adaptive weighting system according to any one of the preceding claims 
wherein the banding means allocates a sub-channel to a sub-band such that the 



15 

coherency of other sub-channels in the sub-band is within a predetermined amount of 
the coherency of the allocated sub-channel. 

8. An adaptive weighting system according to any one of the preceding claims 
wherein the weight calculation means determines the weighting according to a 
determined coherency value for the sub-band. 

9. An adaptive weighting system according to any one of the preceding claims 
wherein the weight calculation means determines the weighting according to the 
coherency of a selected one of the sub-channels of a sub-band. 

10. A method of processing sub-channels of a received broadband signal 
comprising: 

transforming a received signal into a frequency domain signal > 
determining the coherency of each sub-channel of the signal relative to other 
sub-channels; 

allocating each sub-channel to one or more sub-bands based upon said 
determination of the coherency; 

determining weights to be applied to each sub-band based upon a determined 
coherency of the sub-band; and 

applying the determined weights for a sub-band to each of the sub-channels in 
that sub-band. 

11. A method of processing sub-channels of a received broadband signal according 
to claim 10 wherein the determination of the coherency of a sub-band is based upon the 
coherency of a selected sub-channel of that sub-band. 

12. A method of processing sub-channels of a received broadband signal according 
to claim 12, wherein detenruning the coherency of a sub-channel comprises determining 
the received power and/or phase difference of the sub-channel. 
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13. A method of processing sub-channels of a received broadband signal according 
to claim 10,1 1 or 12, wherein said determination of said coherency comprises 
determining that the coherency of the sub-channel is within a predetermined amount of 
the coherency of the other sub-channels in the group. 

1 4. A method of processing sub-channels of a received broadband signal according 
to claim 13, wherein the predetermined amount is 3dB for the received power and/or 0.5 
degrees for the phase difference. 

15. A processor for processing sub-channels of a received broadband signal, the 
processor being adapted to: 

transform received signals into frequency domain signals, 

determine the coherency of each sub-channel relative to other sub-channels; 

allocate each sub-channel to one or more sub-bands based upon said 
determination of the coherency; 

determine weights to be applied to each sub-band based upon a sub-channel 
within the sub-band; and 

apply the determined weights for each sub-band to each of the sub-channels in 
the sub-band. 

16. An adaptive weighting system substantially as described herein with reference to 
the accompanying drawings. 

17. A method of processing a received broadband signal substantially as described 
herein with reference to the accompanying drawings. 

18. A processor substantially as described herein with reference to the 
accompanying drawings. 
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ArtONA^ny h#) #©l©^L^i£1f 



[@i] *asw©-^jeg*(c«5CDMA«n!ia«^ 
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[0 3 ] tfefc©^ n -y Y ^^W0BaS&i££*-f 0 
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(54) CDMASfttg 
(57) [Sift] 

^ hMC- C DMAgf|-«^^ft-r§ -I 

^t"l/y hCDMAfi-^£Sff LfgiTtSCDMAS 
co/V p y b^-Y^/i^tfiit^L, (A) lficD/^Sr 

fflo^*«^-&^1-5LlH©^apst, (B) g 
E,o«j?t^a^B8jgL4Hlbo (L-i) fl^^fiSi 
So5*»©«*<oan«fci5^E§^fc (L-i) f@ 
<D|5£*lf-^£, ilfStsatSCDMAffi^i 




[#fFft*»tan] 

[ff**i] ^*<fct>HH©3— tP^-^^-y^A- 

fa* <Q/*4 u ?> t-^^i Sr^Ttf ^ t — US Y CDM 
Aft^^gfgLmii-r5CDMAgfl«tt>V^T, 

(a) Lf@©^^» 5 *3» H6©^x^L.ra# L 

fcCDMAlf ^b^-^+^M't-'M n v 

a-D m^m^m 

(b) ra«jfL#istg§3iL£:W{&« (l-d a© 

5 b»f@*©«if^ J: 9 3=j££ftfc (L 
-I) »e*SlcBlig-r5CDMA« 

tSCDMASm 
[fit** 2] Ufa (L-l) ffl©RS*«^tt, H*fiSc 

(B) i»#lH;, ffllHWUfilcS^fc/Mny h 
ft^ttP^A^SftSff^bS^ftSfc*^ M 

w tea £ *i 5 r t b -f 5 if** 

lIHicCOCDMAgftac 

[ft** 3] tfria (l-d ^tD^*ft^-i4 x -*t<o 
tfiiE (b) -*fo^p*aa-es«j?g$ftfc 

ftfc-*f<o«*»-o&s c t £#mti-<5sit** i IB* 

(OCDMA^ff$£ 0 

[st**4] tfrta^fflcD^vns, hm-h, ifl<o 

S/^j|f/K^L*fT$ftfc^ 1 ^-Y^HMBfc: J: »9#b 

ftfcft^cD^-v^^Ba^^-r^^-r^^Bfflr^^y 

XA£^Tfflft££ft, 

hit^r£^'y7TV kick 9#bft 

5 ^ t £ ^ 3 ft ** 2 IE*© C D M ASfH« 0 

[91**5] ffrfEl^fflO/^ny «r«D'> 

-ftb^-r^/HMta, bfi^-wfflftSfcflt 

©v^aJfyvMIHoaUffiliifflv^ bft3 r t £#® 

ft** 2 iH«(0 C DM Ag1s« 0 

[ft** 6] S l ^+^a«a)i»ro«W*aH:, l 
ft fcSSfw ^ -t * * Ji# & Wi" 5 ^ •¥ * a V 

£*ft»£t*»jfc*4i£*©CnMAgflfflL 
[ft** 7 ] ffifB-#©ffilB&«T?t^j*$ ftfcBfcfe 



set 5r#mi -r s«** 3 sea© c dmas^ «„ 

[fi**8 ] f--**A<fiMrj>\'=*vxj*<Dtfiiz.m£¥ 

&£^L, ^©«ff^a-*t©ffiM^a^ftfc/^n 
^B ? f7*a"A I^-i? ft -^_h©^*ffi Kffl ^ bft -5 

-*Koffil8S!yffl5ftfc^V o y Kff-S-wj^ofg l «pRfl 

s*^i^*-rs -r t sr#» t -r 5 »** 7 is*© c dm 

[It** 9] (C) ffi© (L-l) «©ffiSK§©5! 

«jS-T5S«lSffln-y^-7- 1 -;v^ (RLP) £r£bH 
r b Sr#«tt-T5S» ** l 1B*£> C DM Agfa 

[st**i o] mm (o st«f^ffin-/<.x7^^^ 

fi> >v\/i,;*jE;;g: (FIR) ^/u^ffl^T 

$ ft 5 C £ £#11 ft 5 ft** 9 laftO C D M Ag 

[W** 1 1 ] ffrfa^ m^f yy<^nmy ■< ^ a, 

/vyr/ y ^x-y*;>%ffi^TII|I$ft5 r t %^Wb 

-tzmmm i o tm'j> c DMASfpSo 

#mti-S§f**9!E*fe»CDMAgfm 

[BMSS13] (D) ffi^Sftfcv/l/^^^O 
«^T7-^«o-C, (L-l) ffl©K!*«^©^Sr 

i i 5r#m i -f Z> ft** l !E*« c d m AS£««U 
[sS**l 4] tfltB/Vny b^ + ^/na, t 

[f»**15] WE/Voy b^-Y^tt, 

tgff$ft5tyt^^/^^(0#t:S^° 
•Yny hfi^^»*-rSfcfti^ (L-l) «co^*{|-g- 

flfB^tt3c/W p y hfl^»»*i±, «-Lf@(D«g^ 

5 IS** 1 ia«» C D MASfi, 
[|t**16] MSE»«ft^-r^/Vtt, 

V ^T^ft $ ft 5 r £ i 1" 5 ft** 1 

ggCCDMAgia 
[W** 17] fc-AO^-^ia, 

»^ ^ * ^ -T 5 ^ b SriRMft t -T 5 ft** 1 IBftco 

CDMAStlt, 
[ft**18] «E3t-l/yhCDMAttii.'> 

»ttt59*ai siocDMAgm 

[ft**l 9] CDMAW?A03.- IfBCi— 
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r t &wmt 1-5 it *« 1 lEioocDMAg'nm, 

[tM2 0] CDMAv'^fA©Sifl©-Stt, 

t-rz, tt*« 1 ta«© c uMA^mis„ 
r. t -r 5 it 1 iE*«c dm ASft#„ 

[W*If2 2] /J>fc< it H@©a~ 

«©Lffl (L»2^_k©l£fc) B/^^LT 

MAft^-srgwu, am-r5CDMAS««©ib^*ffi 

nfil3FfM©T-^^Wi, t5^xo/tfa ? htf 

(A) Lfi©/-?X«i||gcr)#«iC*5^-C, LUro/xX 
CD 5 *>© 1 fi©/^*:^ LTgffLfcC DMAft^fe. 
T-?ff^i^D'7 b^^vSrWStl, &£© 

(L-l) fI©»4Ki^££ 

(B) LflCD^^co^^t^^T, gE©MS^ 
SS-MKL&i/^ftfcw (L-l) m<n/<x'&ffi&<D5%(D 
9U<oifl<o««#fc£0£/*S:h,fc (L-l) fl©|&£ 
m#«r»»^ittHjli-5CDMAfll#*»e>Wii-5^ 

[1Mt«2 3l (L- 1) fl|WK»*fg^<DlOifctt 

#112 (L-l) fl©|&Slf -§■©#* ©«Sii, Hig^- 

#irSo^Tjte££tife Lt WlH^^WSfe Lti 
*PS*i5 ^ i *W«t1-5»5ft«l 32«©CDMAg{8 

fi, St (6) T'#^feH5^tS-#1|S;i-r5f»*3K2 3 
|Hi(COCDMASff« 0 

[36W<»P»lftffcW] 

[0 0 0 1] 

[3&IH©H1-5Sfff:S»] ##SHSi, (c 
DMA) g1f«tHL, /Vo^f»*gM^ 

[0 0 0 2] 

[£«©&«] ff^#J#STr?-fe^ (CDMA) ft, 

T u-^iiftv-xr Acog ^S^v^r Air* 9 o 
ofe5 0 CDMA3-— iffi, S*Siff-§">— - ir^^jri 
9 ftCO^L-if ^ & KSIJ § tlT C DM Aft-^AS 

v^YX'hzmm^x.'o, r©gft«fi, rakes 



[0 0 0 3] RAKESfS«*3t-^Vh!C||iai-6 

iK«*^+^©iiffifc^ffi©^'S<Hil&#Tv^5 0 1 s 

-9 5ftfil©CDMA^;^A©|§'£-k::£lATft, H© 
/V n y h^lla- jfcDES^^i;:StL|fi5ELT*5 

[0 0 0 4] L.*»U ^^.^tW^-fS^f- 

ifflf ^^/Wt©v;^,X)|^t , /Ofny hf=# 

[0 0 0 5] hft^fi, ^er^y^^if^©^ 

I7 — ©ft 2 0%T?fc5©T\ ^©^/Wv^Jifc&fli, JS 

* (near-far effect) fCtU, ^irBfMcD^-lF© f 
y h^j£te#L&££Jj-;L3;:i:;8S&5 1 , »»RAK 

[0 0 0 6] 

hMC - C DM Agff^£r tittle - i-CfeSo 
[0 0 0 7] 

[KSSr#Pifci-5fc>&tO#Sj «MtOCDMASfflI 

•77hig.S fc s ^i0->^ft->-^^ (sign 
ature sequence) \C^X%%^X\^ a '©IfSft 

[0 0 0 8] »t*»|OCDMASttiS, £38© L 

* (Lf±2iK._h©Si£) (O^^L-CSftLfclH*© 

'^p? h^-^v-i, 4>ft< t 1 oca- ifx-^ 
^-V^VSr-g-tfat-U'VhCDMAfi-^-SrS'ii L«ff 

[0 0 0 9] CDMASflUfl, Lm<D/<7,mm^'t^ 

LfcCDMAjf ^bf— n y hf'-r 

^S^SOU LflOj*3l#a (subtractor means) © 
W/£©lo{'±l3ffiM$tl5 (L-l) fi©^*jf^ 



(cancellation signals) ^-L^WjtS^ 

art, ^cvrnw^mimm-rzcvMAm^frb a- 

1) fico^SIt^- (tt© (L-l) fiO/^ffifMgOB'J 

©«P«t=«t t»^§ii,5) &«»-rs„ 

[0 0 10] iJffiWa (pre-demodulation) ©ifeSfiW' 
*Slr^THt, C© (L-l) floKSeflJ^Ht, WP$£ft. 
fc/V o y h-ff 1§-C& 5 , -t LT#«ft#SHt, ^colH 

[0011] (post-accumulation) ©35lg$] 

fcjBVTHt, # (L-l) fHBi*T?ft 

^D^ir'^m^A^ (flttHgO o*5K 
^-£^©7^ t / V n y b Tdr^. A V- f $> b © mtl 

[0012] ^mmornvmnm-te^xtx ^4 u v 

[0 0 13] 

[SS^roUffico^] H ldiil s-9 s.ffllc^i^ 

fcfi^w-rs rajffl/ w n ? t^*Mj©cDMAi»«!J 

ft, l--bR b (f-yhwh, -yytf'/VW- h) T?a 
-f j i:k!i^of-^itWatSl Oljil 
o l kfcSM&gft-CV^,, ^r-CttfiSg (g = 64) 
©145|tgWa 1 s h^^*©n— ffffl©tttfc^ 

-^hxiLrfflt^iitt^, mtSioi j 

£10 1 k ©ffi^ii, inSIS 1 0 2 ft-C/NV n 
ttt#**fC, Wa 1 s h-Ht^-^ypffi^g 

fiS-r^c ft^v (g-D fa©^-^-^^ mmr* 

[ooi4] riDWal s h-tem-^-^^^FfS^- 

ii, ^JxfJu— 1- R c T^-Sffb^l 0 4-1 0 5lHX%H 

OPNfttSft'>" (v"a- f&S^fi/-* 

[00 15] ro&ft (Wa 1 ■ 

Kffi»©W7) as, Sv^JfiSfe*^ hyAtf-M 

y Klg fcJfiif 3„ ~ © <£ 5 Kiftfeftfcf- v y° 
Mg^ft, ^©i/v^w— Mg-§-<t9 *>g = R c /R 

— ^V^fi, I f'Y^l'tQff^^ (QP S KtStfc) 

K3tL/rr±. JMcSJBlJBKirutPNS^-^ry^ (pnb 

it, rfy^i/- hj R u tfc*-f~5o 
[001 6 ] 7fc'£!fi/-?f n y h^f-g- (wih hfl^-ft 
0-C, Sl:+K\ ^©x-^i±St'+ 1) 



[0 0 17] ff*HfcSBl 0 4-1 0 5^f>©m^Sl, * 
ft^ilF I R7^/^ 1 0 6 £ 1 0 7 T'7 -fA-^ffl^ 
FIR "J 4 )V*f 1 0 6, 10 7©tttfjli, £©=& 
!)TH»ltc os (<b c t) ts 
in Co> c t) S:fflliTfISl08tl09tit)7 
- 7 yay/^-h^5„ ^IS^IOS, 10 9C(UAtt 

1 Ortt^^Jit, 7mi 1 lSr^LT*«T'# 
ttJffla.— iHcSflriStJxS. 
[0 0 18] iroSiMSQPSK/CDMAif 

y-iR c ©giaw^y^fe^s,, 
[0 0 19] iitf, i s — 9 5 ©itftm^i^Tft, 

*H:&©ii?)T'&5„ R b =19. 2kbps (kil 
obit per second) , R c =l. 2288 Mcps (meg 
, g = 6 4„ 

. »^T'f£ffi^tl,5CDMAaft 

fcfg^tt, Xlfl#2 02, 203iiJ;f) 
(« 0 t) £ b i n («„ 

*<0*WfrSr£fi 1 t-5KW*2 0 2, 2 0 3©trU)}4, * 
Jxm7yf7U7->y^LPF (n-/<^7>f^^) 

204, 2 o 5 ici 9 y j ;v#%m&fix, s<— xy^y 

[0 0 2 1 ] ^©ft, =.OI«*fcQfS*HL, fitf/l* 
(DSP) 2 0 9©WT«t5C 
DMARAKEg<B«2 0 8t^J;t>ffi^t§n, 32^* 

[0 0 2 2] /^By (pilot interference 

cancellation) Sr?T 5 ^K»CDMA«H^7 -f > 

RAKEgffla©fttpCo^Tlftffl1-5„ RAKEgjf 
^XA-Cfc5, L^L^IiOCDMA-yxfAll, ft 

afift, 0fM«w-§-tTatffi#«iawffiEftii (cr 0SS - 

correlations) r±##(Cffi<, RAKESffi«fi#«(- 
[0 0 2 3] RAKESff«©^f±, !!fc0S:*tfc|E«c$ 



a chip per scc< 
[0 0 2 0] g 

t) $rffl^-cy^> 
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3„ RAKESfliB, ^^s^mmi^'X, Hfc 
5 ' L- T SI m L fc S ffi ft # © H # © B# K ¥ 4 * v- 

[0 0 2 5] Ti-u?<D Hf# (I) tQm-§- (Q) 
S3, -^ft^ftA/DlHlSgS 01i 3 0 2 tf^^^ft 

i~«£ft5 0 «I»I&S|HIB& 3 o 3 tt, fi>^;HI^/ 

Bt-7tDSPffl^f>?7 i-^awB i , mmmm t , 

y^*tBfc&CDMAgff«£#-*.3 0 ffl#p 
5^10113 0 3^, DSP (El^r-f) « s tOD3P^ 

^^LTSftufcft-tcoffitjiPTrw^-rs. rss i 
(gflTflUHig'f 4 9 ) 3 04S5, t* mt^ 

[0 0 2 6] RAKESE«aiKl*SV^-Ctt, «Cffl («ff4 
ffl) CDlItfiaj-«ffi0 7W lotfj-^y h30 5-30 8 
!& s £>5o #7-f^3 0 5- 3 0 8J:ffl^-C, -^v?v< 
*«*T-{?#t 5 £t> LTf LfcSfllffl** 

^iffSo tjxbW?^ 3 0 5-3 0 8li**fl*)t 

^ft^W^So b 3 0 8 S3£ fel^#«0 

LtffiV^itmS ill^LfcWa l slilt 

5) a 

[0 0 2 7] t"ft7 4 V# 3 0 8 13, * 

yi/3 0 5-3 0 7(^BH'fi-r5„ 

[0 0 2 8] ^ Viff3, JtAtfcv^ 

* -e^fc'ffi ^© & 3 « a t - i^v b «s & a?rJ- 

[0 0 2 9] 0 4(3, 3t-l/yFCDMAf)fflMf 

-l/^FCD M Agff ftl^O T S-9 5RAKF.7-f> 
#}3, 3i©MffiH^^fU ^-^4 0 213A-T 



Wa 1 s h^*/v£©x-*©«*Ht;i, 

nr«fc*5,, wsa^4 o 2-4 o 4cr.7 : -^m^f3, * 

(DiDSP/U^LtDSP4 2 Otitic £ ft £>„ 

[0 0 3 0] I/QP N£j$^4 0 5 ATJ^^ffi 
i^4 0 2-4 0 4C4x.5 o Wa 1 shl«f4 
0 6ft Wa 1 s h^-Sp-^— y*#g-f|gBSg4 0 4 t-fj- 
WW4 0 7 t^y ^»lfe34 0 8^RA 
KE7^>if®Ilij / Filtf)i[JfP'(f^-$r-^x., i>oDSP^ 
eo-f > ? 7 ^ £ Jj-x. 5„ 

[0031] mcfemv>&&4,<Dfem$:&i- e 

R c =l/T c f ^/Wh, IS-95"Cf31. 2 
2 8 8Mc p s 

R b =r c /n c tf^hu— b (BP*>, -yyt^w- 

b) , I S - 9 5T131 9. 2kbps 

N c v-v^v C^y h) abfcSW^-y^, I s-9 

5T?i3 6 4 

[0 0 3 2] A ^PyWv (f-wa-faf 
fctt*bfc) 

p ^If^^tQft^/vWL, 1^^7"PflPH© 
ATj= (A I +* I - 1/p) T c ^-fy^^W 

0-p- 

[0 0 3 3] r 1 =pA 1 +6 1 -y-^!f S'T'rtcO^^O 
ft5 (t 0 =0 

L -7^/-?x^53-«* : -f^xy^xftl =0-L- 
r (1> <n> \&<D-? )V^-r°^fa$ifi^<D J 4 }V 

b/u b/V^!3, 

[0 0 3 4] p (1) Cn> "^A-TV^^l Ktt5n# 
i (0-»jJ</k» pN->a-l>3"K (v-3 — b =i— K, 

s k(i> <n> U*k) ffl(Dn#Fl 

CD-»#/kCDv->-*'/V->^'^^-r-^— K (Walsh-cod 

[ICl] 



[0 0 3 5] 
[f2] 
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[*3] 

it, FIR-LP7^/^»I) fcHSfc*©^-*^ 

[0 0 3 6] y C1 / n> v/I^-^j*^ 1 fcSrr^ n# 
r x * Q [ i ] = r [ i ] ^zf^-yzfv— h p R c "CCD 
[§U] 

[0 0 3 7] 

g 5 i'^-f n y b *y$4 AMflfflg (I4O40 
2) t, T-^l^^-fAMW (I4©fc40 

4 ) <Da3*/jeaw»ro«Bfi*^/i/^/<^riE^iW o ©a 

-a-ft^ffl^ n j/ ^ t LtSto SI5 0 1-50 4 
|i, /VB7 Y*yV4 Mm^A 0 2co£ifE&±f-;i. 
— # 5 0 1 - 5 0 3, 507, 5 0 8 ft, f 2 '"^ 1 ^> 
*^Affi|»«4 0 4©tttffi4:-$-;t*. 05iifflV^ftft 

[i] = r x [i] +r Q [i] -C4,5 (IP*,, 14©I 

[0 0 3 8] &Aff# r [ i ] J±, s> :/- 

fci? (Dpfico-ti-yy^-cfeS. it— /<— V-y-ffr&Xi-fc. 

MQPSKDS/CDMA'<-^^yF'(|-f {PV-S 

3^- b&©) 'C<fe§ 0 fy^-fi>ti/*^50l 

5*)Olo^fy^ry/t5o fs^r t0) [i] £r» 
SS 5 0 3 (Aj'e«^#®[H]5§ 5 0 2 frb&m LfclSt 
«-g-ffc Lftv-a - h 3— K© PNf— p (1) <n > t 

[0 0 3 9] ^85 0 3*>&oH^f)±||CT* 3 
Al/- ^il£g (l->yiW:i?.#l (accumulatio 

n) ) t>h°f-^*/v*f>mm. (sis) ^-r 

* ^SJffl MS t »-T 5 - « ±«iSg ft , T^aiiV" 

? 5 0 4 i®R»t^^^^aijT/vd"y ^-/p 

(Channel Estimation Algorithm Block (CAL) ) 5 
0 5 t, m^*S0SS5 0 6 t*tt5. 
[0 0 4 0] it#fi«-7/I/^^iCM-r5f--V^/^«ft 

SiCj^&t^^ tLt^OCAL5 0 5|i, 
Al/- * 5 0 4^fe(DSfficD^jfc^TeD#etvfc^-r 



•* A^f 81 © fi* W £ ¥^ Sr^fiScT 5 . ^ * ■¥ - 3 - 
Ks k{1) w © O-lfkWWa 1 shf^-) €r^*-f 
5 fc , TWillS, SP^X-^ffiffi^5 0 7-5 0 8S1 

warn** & ©s**^ * *^sw -v * # 
t«HEi-5 cttao, ft-n-*^-* 

[0 0 4 1 ] y ? 5 1 0(4. *^5 0 9frhoM 
SlgPSrt*), tft6B60f5 ! ?A*^nt ; /t (D 

S P) 6 2 0 i LT^-rg«««^ftff!^ (tr^-ir 

[0 0 4 2] CAiyp?^ 5 0 5iC||L"C(4, ^-^^ 
A^atE (ft 15$ tt, Vl/Art/U—h-et>oT#6>n 
5 0 (i©!f **yi^SSttHt. ^ n y h^ + ^A-SMf 

i 9 fiffitt © <fc 5 f- -Y */^iHMtt Sr# S ft ft tn (1, Jft$ 
©N af@©^^A^8!HB (n fi^^^/v^affilr^ 

j y x a ic ^ * h 5 ftfr co f - -t */^antw>f 

it, 0iR«o-/^F I R7-fyv^S!iIlrt5r fcii 
5 ] 

/&>.») 

[0 0 4 3] CAL7^^!)XA(0^lt, — -^^ 

$ypg^rL-5. ^coafi!4, --r^^^t—vn., w-n 

it (BPt.. ^#F^t>BltB-efo5) ©UK fc 

iflP£-& 5 i i , 7cg|557 v <OB#r B 1 1 i/y^Mc 

[0044] ur<omm^^ri^ ^n^^^m 

m (S*T»?) !)S/Wc^SiM^i5CAL 
l^ itLS K is £ tKSfaco Sfcfe^m Srf rj 

fc**f©^1-^^aftcD»^*LTV^^, /^B 

[0 0 4 5] r^aAl/-r/n y^tcHLTfi. ^co 

[0 0 4 6] El 4 cott*coSif*tcS'-3v^'r, tfje*3 J; 
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P*^50 3-5 1 o £r£tp«fl^ s> h 5 2 0 ^rffi^ 
[0 0 4 7] @ffiSr¥»L-f3fefet', 2i©/^«^ 

[oo4 8] mmmv&£% 

mumm^m-^xu, <»*) 

[004 9] El 6 n 3/ h^^* (Pilo 

t Interference Cancellation (PIC) ) ^©^MS^ 

3^fia©-i) „ 7^)5/6 0 3, 6 0 411, ^rtl^ft 

**5^w^-6 o 1 1 6 o 2 &H(raiLfc*ifcT-«u-r 
a* safer*. 

[0050] -(/mmmo^mmit, m&\t^* M * 

fe*@tf>, ^x3US T oo^TM^oT^ 
5 0 /V n r-ff §ff/^ft^co/^!7~<Djj£i2 0 

[0 0 5 1] iCD^ t^^JtfS t, "7 6 0 3 , 
6 0 4 £SK LT/<-T n j/ r-Sfitf&lfllSg 6 0 6, 6 0 7 

ttti^ih^tibtDy j y#6 o 3, 6 0 4iciMiL 

T, /vXOi^ffl/^ny hff-§-6 lit, /^.X 1 a>b 
CD/^ cr y 1 2 €rH#fiSc-r§„ 0 ©gfill 

^r <n) T?Mr (oi tt, t^frj^Xsttmn (on 
-time selector circuit (OTS) ) |:J;!)if*i$ 
tit, t©tSLfc7^y*'6 0 3\Ci.!omm£itl 
S„ 1 raSffff ^ r <n) fl)5r a> !i, |DU:<^- 
V^^A-fel^^^lHim (OTS) 6 0 2 Ci9 £T«SS 

[0 0 5 2] ^yfu y hSS^HIK6 0 6, 6 0 7 f±, 

SSjBg/^ p ^ Mi^fS, JP»0Jf&6 0 9 rt-ey-** 1 © 

i^ic^-m, /^P,hf»j («H) tt, ffiS 

[0 0 5 3] 1 ^ £. <D#tf bfc/^ P j/ 



tfDSP 6 0 5C3"T*»fTS*i5J;5*ify hftS, hi> 
vm* tr * - ^ft^ft^ert T*#ys $ ix s „ 
[0054] a. -/^77rMt5^gyHi 

fr*>^mm.*®.%~?&tztb\^ ?-9 fs.wm 

3 0 

[0 0 5 5] i. (c^LT, aflrflH§-*»6> 

2. Lfi»»a^tLfcSfijf^-©#*tstLT, \m 

(L - 1 ) ± 19 9ISjfi^ Sft^ 

3. rcoi 5t^bT#biifcffi-^SrffiSli-5. 

[0056] 0 7 14, z<D^micmoxvmi-zmm& 

fit, ^?V'aBttVM:^! , £V^t(D7'D 5/^ tlB— CO# 

tfe-fS. I^H(ci*1-J; 5i-^n^^ 5 o i' -5 0 

5' , 5 0 9' , 5 2 0' [4, 7*P^^501-50 
5, 5 0 9, 5 2 0 (iSl^f) tfSlC#f SrfS„ 
-/u-y# 7 0 0 t7 0 0' it, JEMitZMt (7 0 5 t 
7 0 5' iC4 0) ■Y^^JWIC (5 0 4 - 5 0 5, 5 
0 4' - 5 0 5' Srffl^-OffbftTt) trffit^SSUfiroyN 

n ;/ hf^T? PX'fo&v 
[0 0 5 7] /^ny h^V^^^? 0 0 t 7 0 0' <D 
/■z/isysW&te, ^n-^tiR L P/p v ? 7 0 1 t 7 0 
1' (W*J*a-/^:7^^) fcffln-ciMtfcTJtfc 
RLP701t701' jiffidSffiScro^y^ 

*#*bft^i V— \- (Bit Error Rate 

(BER) nmW-TZx, RLPco||E|^^£JlTf'f£lS 

[0 0 5 8] /^P? h°fV7 i ^^7 0 1 t 70 1' ^ 

703-704t70 3' -704' tJ;<9, 

[0059] -*«:/9vtficio^-rRLP!ci;i9«A 
* frfcSM ^r^^-T 5 fc «> ic, 'W/fRL P jgM/^ s' 7 
r z - D ^ffi77 <n -f y > f - \c mw £tiZt'#> K&m-e h 5 

(Dfif ? - f y/;KD R L P glt\ D = N/2 
z " D 7 0 2 t 7 0 2 ' -^^^tLR L P 7 0 1 t 7 0 

1' Sr*«1-5. 
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[0060] wwtLt, hzT-y^vmmiz&tf 

(fcLT/hSft) txtLT, Il7 0 6-70 8t70 
6' - 7 0 8' tlsX^$*lZ>T%Z<DM'&/*-y7T<D& 

[*6] 

z~ 5 ', A, - (max A ; j-A, 

[0 0 6 1] r CO J; 5 4*N$L *flT'§5ta*H# 

coa^^-fc* v- > a b t?SS?t $ 5 b T* 

5„ Wti^!'7r7 0 6- 7 0 8, 7 0 6'- 

7 0 8' (i£^-CB^v\ i©^tSr#a;i-5t. ffs/ 
y-fy^/v u-^/njg-^/'? y?TK&mt& ti&^~ 

[0 0 6 2] 0 ©A-f n 5/ bff -^'M P^hr^ 
f^7 0 0 £*Lfc&, - P y h1S% 

»;&pjm&7 1 1" mm^5 20' (-±511 

i§rffy&m<»Wi^7. 1 ©it ^^>b«^^ii5c n y 

VfjT?? 7 0 OfflRLPyn?^ 7 0 ld>£>©^ 
A*ffi# (jlML/tfc*ij-Cfcf), RLP©i£W&#J!aco 

it) (±s*f4, ass**,, *ii§5 0 3^ 

[0 0 6 3] ^Ifl|(c:A^ 1 tfVNV ct s> b{i-^t±, A-l' n 
7llHME)Ji, £11^5 2 0(;:J;3{i-^©&PI©lW 

7 0 0' ORLP7'n*;n0l' ^©j^A-X^ 

[0 0 6 4] 2fc3fifBO*fc©SIJfe*!|(!: < tfLM!, f-ff^!? 

A^9m (7 0 0 t 7 0 0' «»fe#fe*L5) SI, ttP:/ 
nir^ (S»5 20t 5 2 0' tt'b'ttffl'Ct 

7 -f V^'fcfc <9 2 fi©fl£+S^ SlJgfiJ J:CAL-/n 7 ^ 
ft, ^©fcftrco^aBERttffi^S^S. '©^~ 

[006 5] 18, 9C(tEl7cDT : V7 1 ^^AcD^^'5 

y^y7 7 (01, 7 0 3) li, ^ton^^n 
^fcflNRL/tVS. 1^^7 7 («, 7 0 6) fci 



9, /^in v v^momt'K^^^^mmmm-f 

[0 0 6 6 ] I9|:ft, s/ hBMWf-Y^ 

7tyh Tl WSfyW^^gyftCfcSi 
[0 0 6 7] tV^^A©^ 

ffijari, f^^wn? bS«^i^«&^5S 

[0 0 6 8] L-^L, AWGN^^-^./KC*D^-Cfi, 
* Ht i/ A© M&f t L- ft ^ © T? . $t ttffi B iC 

[0 0 6 9] y<4 n y bfi^ffiSj^-f STc^t, 

So 

[0 0 7 0] S^iCttf-^y-f-vy/KS, 4fybfl? 

>fny bS«^^n-fe^^#f4, ffilfyb)IWW£ (RL 
P : 4tfy b, f-r/W- h»J|t : 4 tfy b) "C^oT 
ibffl" 5 r i tfS-C 1 5 . {iffiK^ Sr#Jt U ft v 
ft, ^-y^v-b-CCSRWSitfciMnrttftV^ fy/ 

[0 0 7 1 ] B-/<y77/fLWWaii)ilt iff AT t 

(7j>tf0) t 5 2 0' (7-O-^fl) S^ffjcow 
*>n- 1 CO^ffl'ffll/^tLSf-'Y^/^aiJttl 0 0 1 
1 1 0 0 1 ' Sr*H€i-L7 -f 0 t 1 co&roWTtfA' 

a b nmmt, mm 1 o 1 o 1 1 o 1 c -cfi 1 ^ 
jxs 0 «ff^7 ii, 7ii' rt-e^^So 

x-i-^^^Bit, i^/oy^B, fUMLfcyn^^ 

[0 0 7 2] 01 ltii, /Vn? 

— bH^-n '^nro^P? bfe*(l, V'VJR 
An - 1 ©^-^fc«e^/i^^/v^a'Jtt 
«*»f^tS (-^»n, n-2©f|f«t) „ 
[0 0 7 3] yVx^^BcDgilff; 



[0 0 7 4] L,*»U ««A^-^Ktt^Sft!fellftW3a* 
[0 0 7 5] C Ay7 7 ^t5fgli)t (7^ 

-eWbfta (7oot7oo / g*©^^^ 
; fiaaffls:#-rs^s'7 7 (bp*>, 7 0 3 t 7 0 3' ) % 

oio' ) ^fflv>r, ifflgf/VnyMf^ft 

[0 0 7 6] raHK^r t. b \zMm>v--7rfn y ?io 
io' i-iti, /^l^feroiffi/^ny Mf^-fi, 
CSU3*aS 1 2 1 0 Sr^T) .'^Offl/M p y hffifc* 

7 o o^A£i&n%iw%frbmM-£iiz> a nmicmm^ 

—zfzfvy9 i o 1 OK £9, /<xOfrt><n$i\ti;Uv 
y Nft-^-fi, CtmS^l 2 1 0' &m^X) /^Iffl^ 
^oy b$t*n|§7 0 0' ^X&4ft5flN|*£>WISix 

[0 0 7 7] /tfny +*/vf-W*S:« 
[0 0 7 8] gvfjr £ g CcPjjftjg 

-K^TroSfi^ ('»#/w^7 7 iRLP»> 

v\ 

[0 0 7 9] 

[0 0 8 0] A-%%Plftjs (xVxj^D) 

^pyMtc (1) [i] f±, ffipWHfrt^s/yw- 

hT'Sifif^r [i] fl>fean£*l 3 0 0ft^l&*£ 

ti^o Eli 3©AJc*sv^n, OtajMgi 3 0 i 

t 1 3 0 2) !±, (1 3 0 3 il 304) CD^?, 



[0 0 8 1 ] g| 1 4©T-fT^^D« 1 ^-^^-Y^-feU 
^^501i501' , CALHIgl 4 1 0 t 1 4 1 
0' , ilf5 2 0t 5 2 0' i/qnyh^f^^ 

1 4 1 0 b 1 4 1 0' , ^PWHJSg 1 4 2 0 t SrWrS* 
^^At[/?^501i501' t^f!^5 2 0, 
5 2 0' ro»fPlifr^LfcjaOT-fe5 0 

[0 0 8 2] <?4Tir?T>ft* «*t»«£;?X 
y Yf-iTt 9 1410H410' ^X) , W^yP 
P h R b TfO^+^/P^jlHtt («SJS5 2 0 t 5 2 
0' tCAL@gl40U140l' fa bO) Xm% 
^tlfc 40 2, 1 4 0 3 H40 2' , 14 

0 3' ) B«/^DyHIWIi^5 s froiHO 

2 fc 1 4 0 2' feilfcX-f n y Mf^ii. *HES§ 

1 4 2 1 t 1 4 2 1' rt-CiPW^iXT. %tl^tl5 2 0 
t5 20' ©b^-fy* (f*— fMrfcfc*. "SrO 
f&Uffgs 1 4 0 3 H 4 0 3' ^6#fctLfc/^ n y b 
f?*J*flll|S#l 4 2 2 H 422' flT-JllS^T^l. 
■?^«5 2 0 t5 2 0' ©^^/VTHBHttlCfc*,, 

[0 0 8 3] ttt^£>#&&R<|fttt»«tt, 
i;-yy*>Ay77 CM, gl7co7 0 3) iSfcfi^g 

ft< (tLT^y7r, 0H*.tf7 0 6 
[0 0 8 4] HI l 5 tiix-i-r^ ^dco^^ ? y^f-^r 

^e*if$tL5 0 i/ytfjvu-hxvmmm&mm <w 

[0 0 8 5] B-#^^jS (<f4???E) 

[0 0 8 6 ] r-^X^^Efi. sf>-^-r A-fe 5 0 

1 i 5 0 1 ' , CAL m& 1401H401' , ffiff 
S5 2 0 i 5 2 0' , ^PyFr^f^HlOt 
14 10' , inHHIS&l 4 2 0, MW^l 4 0 2, 1 4 
03M 402' , 1 4 0 3' t ^fl*L, Ztlb<DWii^ 

A L HIS 1601tl601' i 1 6 02M6 
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0 2' iSr^L, 1410H410' oy=f-\.^;U^m 
« jS$f£ft3 (refined) J; 5 ftfB 1 &*J££S 

fev&ik-mxitimn 1420 f*iT~fTtoji5„ 

[0 0 8 7] 7-fT^?E0^5y^77B: 1 Hi 
5 ©7* -f T^^D OUtl t ID— T'fe 5 „ 
[0 0 8 8] x-f x^^EgJ»-f^ 

&£fTfc5^) , ^»iftli^n-y bffiSjtffltffiffl 

hSm* (0 2) rt-C?Sai-5©J-ffib'tv\ 
[0 0 8 9] E-37>f V:*M#f$©ffil 

t37^y^ o/^) co^mmvMf&^-r. is- 

9 5»/n>- K-trj/ b§ffSI"ef±3 7-f ^#©t£fb©t>© 

[0090] rlp (m, 601) ii2fia»m^i^ ; fir-r 

^©fflfii±r©2{@©ffii©:7-Y >#l, 2 it, -t 

©/>W.x«i5©B«$«, '7 S% 1 i 2 ii*f 2 f@ 

c^t7#ia off (I S-9 5^f±« off =0) -c, 

1 zff- v -y -f>\>4 -s*?v!r * "C & 5c 
[0 0 9 4] mi8i'«, f-y^yT'-f 

-r^fl^-P [i] ©Va-hn-b'i'-^^t. 
HI 9(-fi, §±4f@©-tM Kp-T'rot'C*^ b wf 
XK3t^77^;^ (Nyquist-raised cosine filte 

r) (DjEmt£ti±mfflmm4 w^f^Tt, 

[0 0 9 5] El 2 0 ©/^Xi 

aw cr y b©^j£^i- 0 ±ie©^ n v nt-n-a, ^ 

/Vf/^^OtltS. t©Sf-7 7"l'-K©#> 
^^ity-//Ht (IffifiCH) +ltfcli-l (jE 

hi, {•%"s9'{ Af-^yyUHiia^WW^^W I S I 

b L^-< X7/f^ (square-root Nyquist raised 
f i iter) jJSffftl-Sg'W^rtro^Vv^S^ ^ K7 
-fA-* (4fc, 3/v-l-©t'f^hWXK7^/v 
9) fc#tSIWO'«-x/<ymw*^ M/^X 



^VptfO (^0) |Cdol/>Tfi, y^V^'l, 2 

2) OW^tC^ny bit, 7-fy#0CA 

[0091] umfev-^xy-i^f (rlp) 
^/^^^^#ft-rs 0 *©&, 

[0 0 9 2] A - A/U^^©ffB^©£,gtt 
@18-2 0i4, 7/Vf/UI5)CD^^?y^7t-y 

»b^7^# (RLP) Bf;,Mlr*Lr 
V>5. -7^!f/^^0©f-vy/Ht/^ D y b«# 

(«, i^**^) ©-as**-*-. r©H*fiiicjo^r 
ft, i^t/y v^rflit, t s = i • t c /p tfiiju 
::t- i ti«SfcT\ i b H:#fiEi3r1\ ft^ 

[0 0 9 3] 
[ft 7] 



C2) 

*o osi- M 

[0 0 9 6 ] '©A-f u v bli^to©^^^'^^ 

T, /Voy bft^-0«/^^^m^#Jt-r5^S^fc 
*^ld>?>lfe*-r5fc*^H, ft^-1 (RLPifa 

)8ffi4--iE^L.TV^£V>©-C\ ^5>l©^>^^i=.-7->7° 
/Htif** 1 (in between) (r©rif45 1 ^0 

sr**-r-5) , tnm^ ru tiwvp?' m§ 

-§■0 ©^xSj^«fiS-efc5 0 

[0 0 9 7] SffifftScn— /^7^/V^©F I R"e©Si 

ffi*rWcfeS 0 N^y-y (NBffift) ©* 

[0 0 9 8] El 2 1 ICIX H#fign-/^^7^/V^ (R 
LP) ©FIRH|i5r^1- 0 F I R#lfcB;, a J; S=h 
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i*/-,^ i nteger niultip.es) <DMf&\£O^XbX 
[*9] 

I ' Q [i] (j*/ g -f.a-K^^tJ>5. 
[0 0 9 9] RL P^^jaj-Sferoiljg 

2. sees mm) ttWi^->fT'M, *©ie 

tt*APN->^^tt, + 1 fc-l LT 

3. /VUXffl&h [i] fl, N/2 ■ p(0Wt'^H'5 

<LTN=4^s/7 B , 0=8t4e>l-»illCjFtU 
5i, ^—TZ/KDIM X5S 6 4 tr? fT'&5 0 
[0100] 4. 1 fBco^Vy j/^/t" — 7Vw (■?: LT 

(fractional delay) 5 = 0 ■ ■ p - 1 (i^o'Cttl^:^^ 

LTStJ ! N= 4 # S'T'T?, p =8 t 4 fcf^ b©ffltro^ 
1 2 try hi?, xtfttt^Uffi Lfc»^(-ill 2 8 f> h 

■e 5 c § t> o h 5 © t l -c 3 l .m v \, 

[0 10 1] 5. F IR7-f )V% kcX.'O MA cf frltc~3~'y 
■^u^/w^nm&SM^ D FIR =N/2fy/Tfc 
S„ MITTS fc&i^ PN^a-ha-K© 

RLP^©A^lt PN^y^^Sltsrtctt 

rt-c) . mortis, #yy#t<o«JE^-f 
a»fe«fflJB © P N v-^ y * t) W1" ~ t fc ± 9 
KSSfrCtS (EH 2 l©^^bx4r#M»- fc) „ 
[0 10 2] 6. 7^V^f&fcf)ff1Sj5E-r5 2«J^±CD 

^p?H!^#ftt5 (^v^x^i, 2(r*f 
M^-7ir^bfi 2 |ctot7^^0fS2»RLPl: 
S 2 SriJ#©RLPa J; 5 X dip*., 7y/#tSl7 



3„ 

[0103] $6&jy§gL^fe 

juiry. mik<o b e RfU^^^^ta* 5 ^ 1 Hft 

[0104] =<Dg»©fc*t^¥#flft^-f y^ s aie§ 

[0105] *?SB/itfjfficD#m('i^^ 7.^ v^-nm 

^Xfp (minimum mean-squared error criterion (MM 
SE) ) tti£5 t*a-t?fcU, L$^«fi 

Sc 

[0106] 02211, j/h2203ir£!5f|!lj 
WSft5ftjSnWDHlJtM.fi (2 2 0 1, 2 2 0 2) 

i-5g[6coafciisp i c^-f^-^^fcavMssfliaisr^ 

[fl 0] 

[0107] /<4 p y h fiS, /^^ 1 t^^^^/V^^fSlJ 

^cofcA^i oiCii, {o, l, -, 
j, -, (L-i) ; j * i coffico-y-T'-fey h-e&s. 

[tn] 

Gr = {i^}, cr={o^. or = 10} 

[0 10 8] JfctJt^S^ipSrM^r. TIBW^^^ 
[Si 2] 

SJ" ( a ) 

c? ( b ) 
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fcfezL^y F2 2 0 3B, mo»>y$/\smmx°Tm<n^ 

[ftl 3] 

0BS12 (a) ^^TSffi^^tv, &<7»yjJvHW 
[*14] 

[0 10 9] JtJxei^^lBlSNfrg'ttt, 7-fyf2 2 
0 1 Jftity t ft 9 , 7-f V^f 1 t^fLTtt/W nyhO 

[ftl 5] 

^ByHUti2 (b) tM^-CWUdESn, ft® 
[ftl 6] 

7 t ft 0 , 7 V # 0 {Cfcf-f fix V ByH ft 

ai^ufti/\ 

[0 1 1 0] EI 2 3(2, L=3 7^>#£ORAKEgff 
«»iim*-i££^-f a B2 3t±, *^-s/ 1- 2 3 0 1 
i^yf2 2 0 2, 2 2 0 4^#JC§nfcHIl 



(RLPF) SrJBv^T, /M'ny M « (L- 
1 ) flca^-v* a y£ffif|j£ Lfttm^ft 
[0111] Mill /^OdxfLTH ltzi 
®/"?-f V y hiS^r (1710' ilTIO' £ff 

u * cub a-'vx o roftta^af s *i 5 

CSnirS&2 3 0 5 fcffl^T) 0 WRKi'W PyhOil 
H /^2(?Mf^^ (»fS2 3 0 7^^t) 
Sit,, n y b 0 t 2 tt, six 1 0HJ£S 
2 3 OG^m^X) «#£;Jx5 0 

[0112] y^atfljogeagga 
[ftl 7] 

7 ><■ y^f 1 ©m^ ii, fe>>£# y ^-t y h «n*T'fc 

[ftl 8] 

[0113] rwiWtt, #<o*SriWr«::i'Ck 

So 

[119] 



[ft20] 



(3) 



(3) 3w%w&?m+Z>b. 7;*;<o i 5 lefts, 
[ft 2 1] 



=LM>,(C>) 

[0 114] ft(D^» (variance) ft, 5>jj8fo?m?&5 [ft 2 2 ] 

<D-c, (3) ^;<D7c(0Sfe€/i'-/Hi, ft<D£5!-ft3 0 

G<" = arg rain Varty* (g, ( "')] / - 0,- ■■ , t - 1 

MMSEtyHl, it (5) "Cit^C. [ft2 3] 

G,<"> = |y : ||<>f > ^[^-"(g-; - •)], j * /} 
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PROBLEM TO BE SOLVED: To perform operation at a whose back rate such as minimizing the 
change of a hardware by using the set of a symbol length, quard time and N pieces of sub 
carriers in a first mode and using the same set of symbol length, quard time and N pieces of sub 
carriers in a second mode. 

SOLUTION: An encoder circuit 1 receives a data stream, divides the data stream into the blocks 
of continuous groups or bits and introduces redundancy for forward error correction encoding. 
The block of encoded data bits becomes an input to a high-speed inverse Fourier transforming 
circuit of complex at N points (N is the number of orthogonal frequency division multiplex sub 
carriers.) While using phase shift keying of four phase, an IFFT is executed on 2N pieces of 
encoded data bit blocks received from the encoder circuit 1. A control circuit 4 controls a cyclic 
perfixer 3 and switches the guard time and symbol period as needed. 
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PROBLEM TO BE SOLVED: To allow each receiver or 
the like to apply communication processing to 

information with a required minimum processing quantity A ^ * 

of itself in the case of multiplexing channels for 
communication through various transmission routes by 3 
each by adopting special arrangement for transmission Q 
symbols for each channel on a frequency axis. 
SOLUTION: Subcarriers are allocated on a frequency D 
axis for each channel as shown in the following: the 
subcarriers for a channel 1 are allocated with spacing of 
1 6 kHz from a reference frequency fc (shown in Fig. A), **'h« 
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from the reference frequency fc (shown in Fig. B), the 

subcarriers for a channel 3 are allocated with spacing of 16 kHz from a frequency shifted by 8 
kHz from the reference frequency fc (shown in Fig. C), and the subcarriers for a channel 4 are 
allocated with spacing of 16 kHz from a frequency shifted by 12 kHz from the reference 
frequency fc (shown in Fig. D). Signals of each channel are transmitted as a radio wave to 
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cause the subcarriers to be allocated on a radio transmission channel with spacing of 4 kHz 
(shown in Fig. E) resulting that signals of the 4 channels are multiplexed and transmitted in 
one transmission band. 
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[ mm i 3 m^mtzmbM-^ yfrvtns. 

Ls 

y 7fcSf|y > -^Sr^KS-^-y/i^f * u rfi 

It" f'l 'T±|„ It 1 l^ 1 Sfi|] rfl 

±iBifiiiftiaaftT*^aii*ffi, 
[ »*n 3 ] imm i ea^aft m ^-r > 
ilftt&T-^t'y by- htmtx. ±mncomi 

[ it *ii4 ] it i laa^afi^fcfe^T . 

Mm^sifi^&TO^y^/uo i 

j 14 n y b ^ y */U 1 1 x l . a o + y 

±IEaM d «y h y */^«MP§-<^l 

amo7 h^y*/KtSfi§^yy 

tf/l'ifflvvt. ±IEb77-f vt^ywisTgrn IK 
Jut y y VI^PMMHt 3 3fs$£. 

[ w*3j( 5 ] it i ia« waft a-s tfcv >t , 

[ ifc&K 6 3 iff £<9#«fc:*jfco*+ Kg 
U 

las ittn&xeyf-* y ^ix^mm * . 7 
y 7tsify y*/t^MSt$tf^/w-^ u rn 

y ^hcmst ioits^^ y r t tt . Bfjg 

y *;WcffJifT &frc u^-y-7* * U 7 tf>l» Dir 

3 i> <o c a t xmmm^fs -> tmzmm i , 
m 

[ «*n 7 3 if 6 lea^aft ^ , 
sftfiK\ y^/Kcfioix ^fttt^t^^ y 

sa«±T'Fi d ^ a *7^ y rmx-mmmmw 
&mmv. y^Mzwmx t>tuz t y 

7<« 9 & 3 i W i: 3 LX&mmifr 3 Kb 0 fc . ffl 
A#t+t li'-ri ^^-'5 7KTMftfl£fr3a 

E if *n s ) ^ u 7icMfty y stoi^a- 

±B~?t\rf-*«r u r«#0 1 ft y^/i-ftxcomm yy 



MLT2CON*J3& (NiiJEcOffS^S) t U 

■tmmm* 

[us® i o ] m*JS8ffi»foiiff mizm-.x , 
mm^i-^y^commyyt^mmiz±^^-f,: 

*yy7tf/bM*«L. 

±ttS*ut**i/yiKA^!lfc-JS LTV/l-^df y 'J 7ff 
[ It*^ 1 1 3 UStJS 8 ia«fOSfI«fci3 V \X , 

^lyy^^^L. ^^L^^ffyy^^^l* 

f-v y^/Hcffli-t!) m«*7 -fe v b*&«atf ja® 

[if«Ji 1 2 3 is*3S8ia»«iifS«fcfcv^ , 
jSflS*vft W8c«o-f y*;i^>rt<o l oof-t y ^s- 

mtmmm, 

mm 1 3 ] mxmimcomMizmix , 

-yt°y^#K^IIi?tMl«, 

1 4 3 mwfT*^ y rtcam^y^** 

®mmmiznix2?)Nmm ( Ni±iE«fiswft) 

[fM 1 5 3 i Aimmmm^ii^x . 

&^yy*>e«rt, iiftiWjifiLTv^aitt^ 

iottajt^yy^^f-^y^^fn-^tft^Lx 

[uss 1 6 3 mmm 1 4faa«gff«tfc^T. 
gfifi^WItJ; D^€§fil)^y77L'y-Mcj; 
DSfifi^^yTy y^&fft^ 

ifi.ifcfcio. EffacoSfSif^y^^afKLt. a 

•y i- y— f t i O^SixS^ibMig^yr^y- 

i^i^^hPIi?)* y77t-y- b «y y ^HRcDSfi t 
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[ m m 1 7 ] nrn i 6 fma&gamzm ^x . 
[ wmt 1 8 ] mzm i 4 ea^gftsfc&v vt . 

y<H n -y bf^y*/UQg-fi»I#Kk . h77^y^ 
iKDfi^«^y*>Srffl^T, ±l2bx74 

[ 1 9 ] mm i 4 isa^gs«t^^T . 
fitrjBjHR*-)- ey^s-frsjBtHR*^ w?*mm 

[0001] 
[0002] 

m*ftoWm)$b LXi±. flUtfDS-CDMA <Di 
rect Sequence-Code Division Multiple Access ) JjjH 
^DS-CDMA^xtTtL 

W^^Ofeffe (Us*) U j£#«ff^£±)£LT-::ix 

ttz. mmx-ii, mmmtm-^mm 

[0 0 0 3] H2 7(±. flkfcODS-CDMA;**** 

ffl Lfc-t^^miiim^T A^ftssnatjs* * 
&*,fi/. * > 1 - nn'i > f ' va- - 

llflifeSilS. i£lt$;hjtt*-y hXh'J-Att. <^g<7J* 

[0004] isytfJlrVy \f>?&5X"?y VyfZtl 
L>"l — >'1D^< Ifil ?'hllKlK^ 

izmmgrnztix, T>T+&frt>mm&%*.h. 
[ooos] i\i\x'xnm- 1 \z%t>hmm¥-y bx 



b D - tT8kbpsr* 6 4; k , 3-7* -f 

3 2 TfiP^ft* 1 / 2 Tft^ft 3 itT . ftsj il: h' -y r- <7) 

TJSSrf & t . 1 0 2 4kcps (cps l±CMp Per Second 
) fDf-y bx b U-Afc**, ffiSt'y 1-X h U -A 

£SHk$*ML iSfi if *$<n t' >y Mx—b 

[ o o o 6 ] at. SDffH6rjjs»:i-| ) fl!ic?5iiff^fc^ 

v^t t , 3n»H6 iz&mti&Amt #*ot- .y fx f y 
&Zit&c:ttfX'%&. 

[0007] iWC fs*£?)D S — CD MA^TjMftM 
1-5. T^ftl lT^flLfcFJf£iOjf«^«Off^ 

*, %fflm&i 2T*mmmm^£bizmmmm 

^, h'vhfflajati 3x<mvvbxbv-Am&t 
h. ttaj^^gfifv ^hy-A(isR»»i 4t« 

hU-ASrS^ 1 7t#6. 
[ 0 0 0 8 ] ±M Ifz 8kbps?>fMt" y b X b U - A 
*\ 1 0 2 4kcps(7)f-/ hXb U-At LTiMftS^lT 

ssn i s T-ffifeSc^ 6 4 taaassfi-c . ekbps^it 

«t'.v b X h tj -Aifi%^tlh„ ±tz, m- 1 5 a 

[0009] ZliTiOmmXii, DS-CDMA7T3ft 
T-aSiOt' ? b V~ b vMWc vbxb y - A SriiftS 

^xmmmm^t&m^z^xmmuctf, tdma 

(Time Division Multiple Access ) 2^?'*^^$ 

t s «t«t' 7 h u- b^fflfSb' >y hx b y 

—btfiAU -y b 1 frbXU >y h 8 tTf08 ^-f AXD -y 
hT«jt?^l> 8TD MAffiitW^CO 1 7 V-Affjt 

[ 0 0 1 0 ] i-r X\ 1 xn 7 h Sft "9 <Dimu~ bit 
SkbpsT'fc^^^xn >y hfBST^S^fS t . Mi 
tffsiHl/- h 8kbps<?)JL—f A , Btcii, -eixf'ixxn 

hSkbpsWaffS-tfo . SiSV-bA 1 1 ekbps^ 
jl— fC(:{i s xn-y b3txo'yb4cD2Xn'ybS- 
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ivision Multiplex : TtXif SlWrSiJ^S ) ^t^S 

«»m t lt . mta&m 3 0 sc^wjtritbftT 

VVt„ iWBili, DAB (Digital Audio Broadcasti 
ng) t^fLSr^^-T^^^fcMS^T^ 
*flftRT\ 2 1 tff^Sfffit'v hX Mj-A 

(C. 2/ > >y t" > -^3 2 3 f 'Sff x y iI0WV7 'V tf 
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ffiS^yytf/kx r-y-Aii, h'-'x Mfcaiara 5fc£ 
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57-'Jx»W ( FFTHJ&!) f±. ^fi^SitTfs 
[0016] 

[^«^*^LJ;-5i:t-aPli] m^DS-CDM 

[0017] LipL^^D S-CDMAMI1 Sfl 

L^Jft^ttt. *W^«ll>AyF^7M^. 

-a y h n , imzmm& < ff o &%m 
4. DS-CDMAj^ii, **e^c^^y^ 

;l/AiH-^M«S*iS^yxTLTfcO, ^-7#^y 
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[0019] ±aUcTDMA*^^afflL^!ii 

ffyxTAT-^gjiu— h ^»ri>*^ , l y 
y <7jft7c«feisi-- Ki, c i ^ 

D-yFfJSTB#COh"^ r-k- rO X [TDMAifc] tR 
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<ttil£T^mxi*%vriK IIIM^'«^'yS 
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if y rtttcMftftf--^ y 

y #/PS-f I ST s c: t lz J; y ^M-f^ff Arfi-C ^ * 

g«ffl«i«.7-yxsmmi§i±, zmfcztix 
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[0025] zcommxmz j a > . ?-*y*/ne§t 

yrfi^fcfcSfcSfc:, ^*y*/y*WW-v 'J 7 

[0026] i^WiiJ^ f^W^ U 

i;4±fc, v/H-^*yrfI^if-*y*/H*i 
t-«iy y^ifflsniT^K. »t 
jf mmmizM i x 2 consul $ < MiBoffsoR) 
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yy*>«^ffl*S:PaPit-iaa§ixT. y* 
/t- /;>;y$:ft:*iif^/HMf-r y 7ftWiMfi$ti£ . 
[0028] ±tz*m<?mmm±, mm^y^^u 
rtilfiyy#;^/*ffiSixfev/w^ y 7fi-^£^ 
fit, l^y^/n^T^tiLfcjSfiyy^^. » 

) <?>Mm$mv%f&mt& i> nxh 5 . 



[0029] Zff&smzl; h b . **+y*;wo»« 
yy*;^MS<?)ia«arai«t'Eg$itT. £**y* 

[0030] 

[003 1] ^mmmmiza^xii. -t^^*^* 

ps, 64kbps, 96kbps, 1 2 8kbpsC94iS3&5Dy- 1- 

[ 0 0 3 2 ] *F1 0 1 fcfcfc;h.&JbifcLfcVvfiU&><0 

1 0 2T^ : #ftt^Lf ; fc-< >9~ 'J «3-r 

t"v Hi . yy^'/K 7 ty^SE 1 0 3 teffite Lt , S 

ffyy*vi/A.-?>y ey^'fSo iirtomfiyy*'/^ 

C0~?'y¥>7WiblXlt, QPSKJSH, 8PSKM 

a. 1 6 q a Mj&afr if«^jisi*iarar* « . av ^ra 

So 

[0033] i^yy*'^-? ^ ey^'mi o 3T4j«;§ 

^^yy^tfASPi 0 4tfi±, ^fcsweis 
y-b^JCbtllfi (x^f-) *!o«yy*Mi 

htffi^fe-fyy^y-h^ft^fEMy-h (ii 
tr*±i 2 8kbps(c*t.cc Ucy-h) t:-gfc^&«Las- 

ff-3. 

[0034] H2«i, ico^/i-y y^0#A«#J<7)M 
tsLfcto-c. oEPT-^yytf/Wia^ jc^ea 
■r'-^coy y x ^x^fvy^MimK 
j)Visyft)VMKW> 104 Tff A Ltt o coy y#}V(?)tiL 
WX'hh . Piiifftfgt'v h y -Acofs^y- h# 

3 2kbps£?)^{C{i, H20A(C*t- Jfcofc. 7C^€-y 
y#/MBHC. 3^(05^yy*>^#7,LT, 128kb 
pstffiS-f S^y#/HR (Wfe4 0) «{i31t-^s=S 
BW*. ffif8f'-/hxhy-i,co(EiSy-h^'6 
4kbpsio^-&wi, H2£?)B(cs-rj;atc. jc«#yy 

loc7)5;^yy^;^ffAtT. l2 8kb P s 

izmmh^yxm (ip*>2f§) <DfiaH*-^^s» 

kbpscom^Ui, H2<DC(cjS^-J:'3fc:. tc«3 
Wt, l-OiO^/l^yy^^JfAtT, 12 8kbpsC 

fflSt-i-yy*/^ (W*>4/3«) ^(EiiT-^t^ 
Jftts. tt$gt'vhxhy-^f^y-h^i 

2 8kbps««^±, H20D(C^:-tJ:d{y ?/ly> 
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[0035] ; £ X\ Z.'Vz/>$frt$AM 1 0 4 X'CDZ 
[0036] 

mi ] #A*R = (M-D) /M 

28kbps) T'fc 1 ?. DJiK3-$-**+y* 
[0037] ;«X;P^>*Vl/ffAaJl O4T05SSS 

t±, $)Vyytf)W)WXX\ yymw- h^2 N fg 
(NiiiEOffiI« ^^idicnyhD-;^!,® 
ST* 6. fit. H20Ct*«a. IIJ-fe9 6kbpsO 

*\ ±»Lfc CUfcl 3 ^t^^-X/^ytf'/NOjfA 

[0038] Zfri/ytfAMZM 1 0 4 iJOP 

0 5 yfMmvV hizl&x?? yfMm. ( A 

Masa^ii^y^^7->jx^»i ( i f ft) 
w» 0 6fc*^t. aata^-yxstsiwaowsi 

ftttJiteif^ \ y ta«s § wtvA^f + y r ft # 
fcsssw s, a!7-yxs«i«ia»i o 6tas«s*ifc 

fl^te , #- H * 4 Aft jBii 1 0 7 teftft LT K ? 

1 vfrymmth. 

[0039] zcox o %mx^mmztizm*i# 
r+i i itmm^titzmmmni 1 2Tii. bts&o 

M/2<>kbpsia«Rf OOOOOOOOOOOOOOOO 

Mi2'kbpsJiffi« o»o«cm»o»o»o»o«o« 

(O : -Wflitr^ h J; 5 ->>■*>•, • : XA&ls#JU>> 



itr-^^a^Lfta, (fft) »is 

[0040] tmzti?z>yxnx h y-Aii. fx? 

5 y77ns i i 5 x-mmmox 7 5 >-7vm« t \m?> 

fx^yyy^mi'no. zn 1 ?x.9 1 5v7>v%t&. 

£. d->^a«i5i 1 6Tti. iSffBtfc3?;P^>-*7k 
If ASP 1 0 4 (EUHiO TWAZilKZ)Wyy$m 

^yytfuzmm irnhzjiyy^imt;) tm 
mm 0. zcoziPi/ yxwrnnztuc y y favx y 

y-A^f'v MiiiJSEl 1 7(C«£U *3r#-ffc;t*«y 
ffcBU ^«»ffi£fL/*t;'>y hf-f^rz-h-Bl 1 

[0 04 1] 1 ermi-iyym 

h izX r>m%l . BR*> , 0 2 tStJ: a tcSlBtlcffi A 
3 ; 3 2kbps*>fe 1 2 SkbpsS TcoSaW'-bO 

fSM^. mmts%rmmzmixrTi&> 

[0042] ilTti, 3 2kbps^4 1 2 Skbps^ T<0 

«ti5^T, M/2" kbpsWiftS-ffaii;^^?* 

ft. i^itfcv^T. eAT'*^y+:;m, tfffif 
■y btJ: VtktfLZtvtzyytfJlTh*). mhX'wrfyy 

[0043] 



[0044] J: 5 *ae* ff 3 i t T, MeiS 

Sft ©anw ) urn -n vfrv ^fc^iEtfe v 
[ o o 4 5 ] &j5 . i^as i (DmmmmxwmLtzfe 



XX3 y hX 1 7U-A^«^§iaft 8TDMAt«i? 

ht-3 2kbps {Zfrz/y 
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#VHfA#R=3/4 ) frh 1 2 8kbps ( JUPyytf/U 

^immm&^mmfc ixh&t-t&t. iyu~ 
at i xu v hmmmm L^afiTti, 3 2kbps^4 

12 8 kbps« i/- f X'CDfeM&'ff ±>tl, 1 7 y-A<JD 2 
X p v h £ffiffl L tiifiTIi ,2 56 kbpstf>t>— b iX 

x\ mjzX'sxny hzmnix, ji^y^mxm 

R=0/4tLtt§ 1 28kbpsx8=l 024kbpsCD 

[ 0 0 4 6 ) a , Z <ry% 1 02Sfl5<^®WJI Lfcfis 
»1T j^y y tf/UfcS A LfcfiBS ( 5 /l/^y 

i s-ty* ^ u r ) (±. fto^^aiiT'ttffl-r s £ t # 

6 4 kbpsc?) y— b oflKBtf vMb'J-A SrMif-tl.il 

tji, j^yytf/i^ffAisaT, momcomiMfid 

t , 3 2 kbpsc?) V - b (7y%& fc( J , 4 -?iD^«D 3 2 kbps 
OP— h Off fit" yhXhV -AOfmH^', 1 oofiBS 

«t *rt£T* * . 9 6 kbpso p— h oei* 

3 2kb P soy-bOf£iMt£, I^IWTIt 

[ 0 0 4 7 ] «tt, #3&^OSS2 0S5!ft<3«OTfc, 05 
-H7 *#SHLTW§!**. *»fcOff»A^T 
^/^isC^^illWS^xAtJSffltfcfflt LT& 
0 . i 1 ^07it{i«d> (?> £K2HS£fr 3 J; 3 

UrioT&a. ;^*jMfit±, mummm^m 
mMcomsmmmzmm-tm^zmmx^ s. 

[0048] I25i±, *^tt^JHr^SHl«flE* *L 
fciTC&S, £.HT1i, ft^/n, f-^y^p-2- 
f^ywi/N (NiiffiKeogjft) of-^y^MKNOW 

it'-y bX h )j-A£\ gf 12 1a, 1 2 1 b - 1 2 
1 nl<Z%t>iihi>^tth. #3^1 2 1 a— 1 2 1 n 
tf#«Xl>^f-r y*/U9tiHib*v fXf y-A|±„ ; 
i TliR tfijil— b O 1* -y hX h U -A t LX h 0 , 
^*l-f#l3!|e03— r y^'SP 12 2a, 1 2 2 b - 1 2 
2nfcffi|StT, mtt&l>W{>?-V'-7*:Z<r> 
3-r * y ^fflS^Wtoff 3 . 3— r 4 y^'S 1 2 2 
a — 1 2 2 ntt^ftSM^fi-y^Wt'-y 

y-AfcL %h%tim<r)yy-$iv-?v\?yyui 2 3 

a, 1 2 3 b- 1 2 3 nt't^LT, *y*>H*fc 

mmizmmyy^v^ v ty ^-rs . <r zx^mmy 

yti0wry?vK>?imb ixii. qpskm, 8 

PSKW, 16 Q AMJ8H& ¥?>WMmmX% h . 



m^immmt^mrm±x<omr^^hfi^ 

[0049]#ft y w\M<?>yy#!V-? y \?y?'M 1 
2 3 a- 1 2 3 nx^.^tirzMmyytvu±, M-&m 
SI (v;pf-7'k?-fr) i24(cft^tT, lmgto^y 

^/t-X h U - AtS^-tS . 12 6 i±, JI^HSS 1 2 4 T 

offlM^a-t^Mmt^-tHt'. ; c: xum tta-^ y 
1 ^f--vy^)VA <r>^^y^fi%.A<7)yy-$}Vx y 
y-A*, laya^v-^jK^hy-Atc^si-fsto 

T**. ft^H«yy«W h 'J-AA*fi^laIK 
yVX h y - A**S^Effi 1 2 4 (73S^ 1 2 4 b 

ft., f^y^3«yy^i/x n y -a^-^eib i 2 

403frf 1 24cfcf#Wl s f^y^MWi-y^ 
h y - A**a^0B 1 2 4 tfDfflHF- 1 2 4 d fcftfeil* . 
CltO t % , il^lalft 1 2 4 Srffijftf* X-f y f-O** 1 
2 4 #^ 1 2 4 a- 1 2 4 d &JHtJiMWtii 

[ 0 0 5 0 ] H7tt. iwat&«EMfi50|*jS UMX\ 
mmWlVA, B, C, Dfc*-f«^T, 

of-^y^;n, 2, 3, 40~>y!tv/^hy-A^f 
e>niti* &j-*y*)icDyy^mmzMtRlx, 
micDEi l z7P-ti&m<7)m%xbv-j±z%h„ mi 

(f, 4W-r b y-AA*, 3 2kbpst?)W-bO 

fpgf-y h.X h y-AO^y^T'^S t » , 1 2 8kb 

PsOP-FO'fffgfv bxh u-Afcffl^l-s^y^/k 
l±S 9 A 5 y /jW^JH t T * V ^ £14 , ^* 7 7 r * t U 
[005 1305 O^^tHS t , 1 2 4 TiJt 

^^l«yy*H±. 7y^"Afiffiy7 mei 2 5 

m<?>x? ? yyjimm) m\K tnwzv-ffwm 
^titzm.myym^my'-u^m (iffd m 
mi2 6(zmi. mMix-u ^mmmmmx\ 
mmmiizmmz tifz y ymvx v y -a % , 
±t^7'^^ y r*w$#ifcv;p^^ y rft^t^ 

ti, Fr^-f Aft&DgP 1 2 7 icftfe LT#- F ^ -f A 
£ft«-££*t, S#(t$PIMl 2 8TFJT5t*i4te^ 

^ssit^swf^-tt, mmmmmi 2 9 t«*&t 

T. ©M«€^r®A^m£OfeJSJl^#«fciS« 

sajiu ^ff)mmssm^fitzmmmi:ryTi-i 3 

[ 0 0 5 2 ] i^J; a t*«a<s5fLS^#*gittS 
iJ (Mtii'««M3!)^<?>fI^^Sfrri.S*IS'I:) T 
it, mtl$±j£ LtzW, 1 ^HffitfDJglB-CiiBH Uz® 3 o 

flwtragj®a*ff a itT\ ffKoif-^y^ofi^ 
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[ 0 0 5 3 ] £*k Z.ZXMA^y^(T>%mCk^ 

omszmt ixmwuztztb. ^wt^titzi^y^v 
xfj-i» (H7(5DE) ro#^y*/i^yy#/W7) 
tt}ajfsji:4 kioT^itf, ft^^y^t^fift 

2, 3, 4- — ) fcK^-t^ii:^^. 

^-r y to*) y y #/UD tbSMfflf 4 . &±<D%mm t M 

y*;^y>^t lt.hi commiommxwM u z 
zivyytfiv (»l#o«yy*» ^ffAttuift 

[ 0 0 5 4 ] «Bf|c7)m3<7)^liiWMS'. H8 

mm 9 imnL-zwm-t . ^mmcommiza^x 

fc, ^^7^«««»^Xr^fc3ifflUcP]t LT 
ff«*^**Sff frtr3 J: 3 fc LfcfcO?**). t&2<0 

[0055] £iT*iW«^«i»<o**fci4, #f-vy 

*/l^^-h#J*fc**£<9Wi: LT£>9, @8«4 

14. f-ry*/n, i~^y^2, fr^'BWft 
y*/HR3(9fl|«tf>y KXHJ-A#, #F 1 3 1 a, 
13 1b, 13 1 clzmk±L$kc?>b-t&> &j-v>* 
)Vcr>iS&V~hb LTi4, y*;Pl , f-fy 

^/l/2*^ix^ii3 2kbpsT'£>9. f-fy^l'3^64 
kbpsT"$)|>t-tl, 0 %&FFl 3 1 a~~l 3 1 chZ%^K 

y^ofWRh*-/ bx b y-Ati, *ti«u8!i 

0)3— f 4 y?%l 3 2 a, 13 2b, 132ct;M 

LT , «r9fc$r h mzA y ? - y -7% mn-r a y 

rtmzmmtfi a . a-? 4 y?m 132a, 132 

b TfiHMfcSilfc** y*)V 1 , f-y y*;U 2 <7) t" 7 h 

x b y - AH . ^ti^ti<r>-=h^y^vm<r>^y^iV^ ■■> 
ey^'Ufl 33a, 1 33bfctt*&LT. 4f^^^ 

fticlMfcSfl^ y rfOi'v? >y ey^-tl. . * ft, 
y*;i-3^t'.y bx by-Ate, 2o*o^of-/ bx 
h'j-Afc24HBU -*co^^t"-/ bxb>J-A{4 
yy»v-y fc°y ^ap i33c fcftlfrti tftt, ft* 
<^&<otf«y hxby-Ateyytf/i/^ey^gn 3 
3 dt«Mt, ^^fMfe3iffyy^^.yey^ 

[00 56] #yy»7 >y fy^SB 1 3 3 a- 1 3 3 

d-cvvty^swaJMS^y^/Wi. s«i 34 
iis«t5, @9(i, ;;t-<t)^ 

■v y^;i/ 3«yy*'M b u -AS- „ IrI LfHiTSIJf W 
CEBi-S tmz, f^BtfY^ 1 
b y - a t f^y^ 2 <?>y y #7t-x b y -a 



3, f-'i- - ft- ee^i + h n 1 

[0057] cico^aft^fifcy y*';kx b y-Ali, 
YW>1 2 5T7 y^Aftffly? h t J: 
^x^y^wsyi (^i«««x^^y7'/P»ii) i 

ti. ?7 oujsui f-i mm \t>vti&? 
- y xgaft ( 1 f ft ) mm 1 2 e •:•:(«# l , its® 
7- y x^wwmmmx , ^fttfciai y y 
*/wx hj -a*, mm&ttzvr** u r^igas 
y rm^zmtz. my-o^m 

wm i t a u 1= 'u ' 1 ; 1 M*?nai 

? Sr t £ . Jg*« it r - ^ ^l^iMjifl^i ± , 

^Mlfi^ ^ 7 y T-t 1 3 0 *> HiiiMftt & . 
[ 0 0 5 8 ] 0 lc*aKHS3it*fi-#t3E®1-4 

*ti&ix>mx:%z>. bp*>. msizm-iumx^nik 
ztuzfiSMampt) . f-^ y 1 x«±f-v y */p 2 o 
ii^-^ttffif 5*^w±. 4jsiitt^yy^&tt^- 
hz.bx\ -eiof-vy^ogwsfir^, f-^y^ 
^3<5Dm-f t *^t:ii. 2JflMft£?)yy*';^S- 
i i: T'\ *CDf-+ y *A^)fa*WBfiT& . 
[ 0 0 5 9 ] its. i dt'{4«* 1 2 8kbps4rSaT 
& mmx\ 3 2kb P s>: 6 4kbpsoeSV-b*Sfi:3 

[0060] 

[»2]teaP-hD=M/2" [kbps] 
iit, N=l, 2, 3- Mttiii-ra 

[ 0 0 6 1 ] 4 fc , W. 1 coHMso »ffiTmaj! Uz 9 6 kb 

psoi at, c^2 ] jsn&tsfis y- h^ra^fii^ 
[ o o 6 2 ] jjcfc, ^%m^m4commco»Mi , m 1 
^x^-^i^^yxTAfciifflttMttT 

i««T14»Sc<?)3lfi1iA^^S3lft^fidj;a 
tLfct^rfcS. «i.i4\ «gc«S|*^a*^»t 

^mitsr^T , mmtx-% txmrn- zmm 
[ o o 6 3 ] 01 m&mmmwx?mimm:^L 
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(±, n— r 4 y^gffl 4 2 aTff^-ft^JolXtW 

U -7*& if (73 3— r ■< vytm&fT o . 3— r 4 >^'iE 

I 4 2 atlfHfc5*Ut*t: 7 Mi, yy;ftl/?7 try 
^ill 4 3 afcttttl/C, 

[0064) ZcOi^yt^ >y ty^'SB 143 at« 
S^aHl^y^/Wi. 7>-;?'AfMiv7 mtl 4 4 a 

$^ms^y*'/i/S-jS7- | jx^» ( i fft> j®a 
sb 1 4 5 a tttfe l , asa 7 - y x^M«?a«MfI 

ksebw-*. jtt7-yx3a»s!iaai 4 5 &x%.mti 
tzmmz, tm+tywxmi a 6 axm^y 

<r y Tfff £ , Mft^atg l 4 7 a t= 

-M4 8a^4sfJBIfit!>. 
[0065] y^BS?» 1 4 6 aa4fjft$E9 

I I £jj<t. m&mm^m'fi 5 1 icft/wi*®* 

K\ i i TO 1 Bmffii&X'CO&±{m\/~ htf 1 2 8kb 
7'^ r y THPI* 4 k H 2 HP! 1 1 . 1 f * y 

g^7-yxsa«si 4 5 a-ri±. -tr^fr y r 
mm& 1 6kHz QrtM** -r y rm^wsifflmk 

[0 0 6 6] yy^H^jlLIl 5 2Ttt, ifOff^" 
^yy^VURg** 4fgtfefl-rSMJ|S-fr^\ 4 k Hz 

y#/l-SO3IL01 5 2<7>A7JSt*L^«»* i , iO 

yytfrnmimi 5 2X'4W3&tvt$m\z$m 
utixv^, zcomy-u xmh$ hfz v ymvx v y 
-i, £• -^s -if fi n jg-^- 1 b { : 1 - > t . 15 4 * *. -1- -r > 

fvtmm ix v ^-7^ y rsc;>o^> */u*j?a 

[0067] zwyy^mmimi 5 2xmm$ 
titzmm±. mmi 5 3T\ hmmm^ 



\5 3x^n*ft.tzi/yXivmMzi.^x, mf-^y 
to, . t7t-yf aifiSbS^ISS fit <l#i± , ^*nt» 

[0068] ^^y^x-mmmM^iimn^m. 
m*mi 2fc*-r. ic:Tt±. naM^is-c^ft^e 

SI/- h# 1 2 8kbpsT\ L<rs 1 2 8kbpst0©SP- h 
4kH2fSH«^7"^^yrtj;l»v;^ 
*+yr«#tJ: ^fiS§^^S.«t LT*6*^t, 
4 ^^SfI«A^ 1 ^fiSta^ffl LT . itl&l 
<7)Mi%m.fr t>&my-htf3 2 kbpsiOr- ? . i «0 1 

[0 0 6 9 ] 01 2«0A, B, C, Di±, *tl?tl&& 

tm^mmzfii^y^i , ^ywv2, ^ 
y*>i3, ^^y*iVA<Dmm%r*frsLtzh<riX\ & 
^y&wmmt. f7'^ , jr* s i6kHziii?) 
v}H-*-*VTmblx$>l. ;;t, *f-vy^ 

1 6kHzrai®tLTfc > 3. f-ry*/P2**Hl 20B 

mm.fr h 1 6 k H z fflPIL LT * 0 , f-v 3 a* 
H 1 2 «C (Opf J: -3 fc . fcH8kHzy7 
h UfciWffiRfiaR*^ 1 6 k H z PiPgfc LT h 0 , 
y^lVAtm 1 2C7)D i-^-t ± 5 fcHl 

2 k H z v 7 h L/Mfil^^. 16kHz PelPgt L 

[0070] zzit>cr)&^ y*iw>fetymmM3% 
tih ztv. mmimm±xim 1 2 coe ± 3 
t , 4kHz HBT-f 7'=^^ y r tf&m.ztifzm> * 

- y x^ffiaasTwKaa7- y xsa»a t ix 

(i, %<0i-*ry*)VX'Wi0 3 2kbpscr>{iMU-h(7)m^ 

z 1 6 k h z fi<w*^ y ret»t| ; «/-:i't?' 
&<„ i£7-yx^ft»St'^»I«^, ^o^r 

[007 1] CliTli. 3 2kbpsf0fEiSl^- h«if^<7) 

mmmomiz^xmmifztK mum tmmm 
X6 4kbps^Eai/- htrAmcomm «^«±. 

h^a«c^3a«ojt7-yx$»iip 
iz* mmn^ (®h3 2kbps^®fi^«tit<Tfg 

'1" 7 l* =1,11 (LO'.^ 1 L j^iP , 

x-foh, ;co«^, »ta («*^a) *Hiis«a 
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0 izmiwM ?~ y x^tmmmm mi &tm~c& 

+ty'^* u rmMc^)Vf^\ y rmn^^M^hm 
iimt&'mm<, m^mmiommmmzt^z 

btfX*%$>, 

1 o o 7 2 ] ttz. mm±3*itzw.i wmmmmx 

[ o o 7 3 ) at, -«J; 3 fc^fif^SS^SS^*, 

v'\ "% ) I 6 1 M A * : - )^ h OT^l v C 

y Hfe-f teSSWI. . Mt^tifc^-x^'y HfiW, 

mmmmi e 3izmix, mm-iPMcommz^ 
mm^mm-fr-fimMitzm, 7-yxs» (ff 
t ) Mtas i e 4 tftfe l . jsmtt± ksss tut* 
+ y r * ^rastBcias s y y jfti/* t* u - a 

mmizwmniitz^y'** u rft£TS$w-*»iTa 

[0 0 74] %mtlfi:^>#)VXbV-J>lZ. =7Vf 
Af±ffly7 h§Bl 6 5?1MfiB#OX?7>"7/W!§g£{i; 
jStor x ? 5 v yiVjm&fs o. zcorxfy v-fiv% 

if) i6 6T\ ii&mmz$m.it$titc^>x?i-z& 
f-^y^mz^mthmEi:'ij : y , %-f-^y^mz 
:MI*ti&y yrK^x h u~M±, M-^y^ttot* 

7fMSl67a, 167b----167n(Cffi»U 
#^ y*;Mffc«Jfc f y Mft EBHUISrfr -> Tgflb" 
-y bX b y-Afcft, -t^fflf-y b-X b 'J -A*** 
•r>"*;MffOTn- KSffl 68a, 1 68b----l 68 
n L . -v y*;Mff fcfflSOtCT 3 - h'LT. =& 
f-Y>-*AH50flHBt7 hxb y--A£&^*y*/H* 
i0^16 9a, 169b----169ntft6. 
[ 0 0 7 5 ] H 1 4 ti, iMS®K 1 6 6 T-c7)SftiIfOitfe 

SrflMtt^HT-, z zxnmiif i y*7kx 
bV~Mz%mtifzi~^y^ii~~i~^y*)i'4cr l 4 
f-^y*;t^yy#/kx h y -A£#ffi-t£> t>e>?& 

iMff 1 6 6»ffifg-f5X^ -yf-««*l 6 6m 

c#^SJM£ftfcyy^xfy-A£, i yy 

^'/ytefcii^ 1 6 6 a-Sf 1 6 6 dc04o<?)iiBHdI 

3 izmmt s ; t t\ fty** 1 b y - 

AiWFHea^ii, f-ry*/i/2«yy*>x 
f'j-MSfi 6 6bfc#^>fi, f-ry^3«oyy 
*7kx I- U - A£W 16 6c fcff &ih., y^iVA 
<r>^y^)VX hU-A«-f 1 6 6 dt#iiiS. 

[ 0 0 7 6 3 0 1 5tt s ;«#««som*L£H 



^'^S€$fLft 1 S^«coft^K«LT«fcy y 

dop* h y -at\ -jg^BSiaraiBTiaisixft^yjK 

;W±, 4f-^y^;K?)yy^;^ig^-§fLTv^ 0 
t, i yy*>tttditc^iHi»i i 6 6 x^f 

7fcDi,Sl66mMi.|»;iT'\ Hi 5 COB , 

c,D, EtirfA-Jt. ^^y^cov-y^VW* 

[0077 ] Cl^J; 5 £3fimim.LfZLZ\tT. 1 « 
S^tc^SftS^liacO^^y^iOl^Sr-SL 

[0078] ;•>'.;: . 4^ ^ 5 «**<7)BSl* . H l 
6-H2 o i:^.Lxmm-h, ■*m&mmzts\i>x 

*> o , i (^fwcii i i ^ T-mti t fc*it«»® 

y*/l't3WSt«J:-3tl,fct^-r**. Mi(3\ Sift 

[ o o 7 9 ] ff. *mx%mtm mz^xmmt 
ht, zz rii i im^mxm± 1 2 skbps^w- bo 

CS&i^irffWHttJV^. 3 2kbpscoy-h;7)4^ 

t y rraiaii4 kH z (ap-fe 1 yy# 

;I^SEPe§ISl3^2 5 0 1 /4 k H z ) t LT* 

[ 0 0 8 0 ] 01 6tt^|»^»r«3flHI)R**t 
fcH?*$. iiTli. 7>ft 1 7 1 
fS^aSEl 7 2t\ BT^c f 3fi3MJs]«l : ^cDfi#£Sff 

AVFff-f-tt, ^^y^sF^i 7 3T-wa^-vy 

mmmm^yf^m^y ykkww-* 

-v y Tjgpii? 1 7 4 xmf sixs . 
[oosi] s»§ix^yy#^hy-A{j:t"-ybft 

- H U r H sn^ff S f v h x h y - A 1 
[0 08 2] HI 7t±. ^^y^yHl^SGl 7 3c?)Slt 
JffFl 8 1 fc:tt»§*i4^-^<y Hfi^t LTtt. ffl 

«sm«±t 4kHz auTt^ * y T^^i^^i'ii^ ^ 

2 5 0/x#HA*§ti^, ifOS^18 1t#K>?lSff 

*lv?9 1 s 1 ammMrt&t^z. mm® 

mi 8 1 bSi^-LTSgS-frt-feW^l 8 1 alette 
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L, 18 1 aTCOMMT, «^y>^l 

[0083] iO-feW? 1 8 1 aSDIfeML MJtill 
8 2 fcm&ZHZ tftfc, jlglllKl 8 3fcJ; 0 1 y> 
OiMS (Bp-fxliTtil 2 5 

n 1 8 4 1 st. ssim* 1 s 5 1 ± 

19 1 i/ytovmmmmini/A ( = i/2 2 )coi$fi 

( BP*, £ iTli 6 2. 5 v® ) SffiSftfcil^tfiSSS 

i84{c^s*t, wfi^iwi&iijs^ *<?>m 
mmtrnM-zi 9 1 9 ltft&fi*. 

^ «sni8 20ai*fi^ snmgii86tfflf 

W&SfLStftlc, SBWlSSJci: DSE^fcfl 

^-*«tg 1 s 6 i/zimzti, mm-coum-m^m- 

[0 0 84] ifc. *F181t»<i.*l4fi^t-fcL'^ 
* 1 8 1 a & SJflsIft 1 8 1 b^y#A«*)jBLJaa 

jgftSIft 1 8 3 1 X 0 SSE&ftfcSWiB** 1 8 7 

mm 1 8 9 (c 1 0 1 ^y^o»#rao 1/4 ( = 1 
/2 2 ) mm m*>zz'di6 2. 5u&)WiZii 
fcmtffiM&i Bswmzti, mnw&swim 
tej&s&f&wmm 1 9 7 iitLxwf 1 9 

»19 0tlfi»ft»S*i4tftfc, gglll&18 9fcj: 

WtmWJKWS 1 9 8 LT*F 1 9 4 
!>. #**H1 9 5, 1 96, 1 9 7, 19 8T1i„ * 
7* v hJ««aR^ffi3Effl-tll4il 19 5a, 196a, 
19 7a, 198 a^<7)H!Efi^*K$;h,£ . ^ 

[0085] Z<0Xd {cflftfiLfcf-r^^WM?* 1 7 
3 TOSSSttJB* ,018 £*H tTP5T* § . 4 if\ 
*F 1 8 lfc#£;fUfi-*fc LTH1 8cDAfc*lf-J:-p 
fc, f-V > 1 -4 (Ofrfr;*** U 7>'4 kHz |RHI 

Ti«tgaa$nfcftw. 2 5 0ju#fawr*6. 

T1±. i Off -^O iffO 1 2 5 uffflt.Wfr) I25u 

fmi mm , «3m 1 s 2 tsv >ic«jr tfc o 
> . mim 1 s 7 -csv ^ztmifz^t tf&tusti 

l . SnJSH 1 8 7 c LTfi, Tcofl-^^T-* 
££0, HlS^B^Sf-idic. 
i^y^fi 1 tfty^Bi^Wi^f^^ u r 
fcw&s. ;(7)Snmni8 7coai^^ii, s&ias 
*m 8 8TMmm*§-tmMiKi>cDb, nunmi 90 

T«S^k» U: *>Ofc #«§fil> . MSH 1 9 
0TDD£S*ifcfi*i:UCti, Hi SOCfcSf J: o 
fc, f-r>*;H Off 7*^ yrsfwcfc*. » 



US 1 8 8 TSSSSfufc^i: H 1 SOD t* 

~ti. o y*/P 3 offf^o->f7'^ U 7tm?% 
I. 

[0 086] it. SffUl 8 20fctJ?Jfc LTtt. jciO 
fi^fc-^y^UTlCA^t^O, HI 8<0EiZm 
■ti 0 f-V 2 1 f-v > 7-/P4 £7)«a#B<7)^ 

^-yyTTtfwc^a, ;«»s:iffi8 2o, l ii**^ 

•SffSl 8 4TWMLfc fc^t^^JSSfl 

s. juffii 1 86-cDnmnfcmb lxi±. mi sco 

l« r - J- : i L- . f- > M 2 ?J|7i^- i W 7 \ ') 

1 80)G£jfctX dt. f~^>'^/l'40ff^^7^ J f 

[0 087] ic^iofcLTS^l 9 1 , 19 2, 19 
3, 1 9 4 fcft^fttfiftL -I^afcfcV^FFT 
»I ( «a 7 - y x^»g ) tfm $tiXV7**VT 
COmthmibtll^, HI 8 SOD, F, Gtwrtid 

t. f-ry^2~4ofi-?ta, ^-7-fe>vbJS«a* i 

fit « fegfW 7* *»7 Wmtfta. [Hz] « n t * 
fc, f-^y^2tms[Hz). f-vy*/l^3fct42fs[H 
z). ^y^4i=«3fs[Hz3(?3^7-fe -/ hHiftib^ 
4tS. ^ix^CD^7-fe-yh^KD^<^<. 
ffiSHl 9 5, 1 96, 1 9 7, 1 9 8T\ ^A^X<r> 

1, 1 9 2, 19 3, l9 4l,zmt&tiiMmbt 

5. A*wcfi. f-^y^2ti±-fs[Hz], f-^y^- 

yl-3Wi- 2fs(Hz]. ^y^4ti±-3fs[Hz)(?)ff 

[0088] cwwm. ^>&v2xii. mmm 

1 9 6 aT, ex P (-j 2 * U /M x 1 ) ) 
OiZitT. ZomZf&ffil 9 6X-mtthZbX?r 
htlh . t ft. f- \ y 3 XU . «Hf 1 9 
7 a T\ ex P {-j 2 jt (i/M x 2 ) ) Off 3 . 

^Offi^^^SH 1 9 7 TStil-f 4 i t Xfshfit . 4 
fc, f-^y^4Tia. IliEfi-f-fttfll 9 5at, ex 
p(-j2*(i WX3)) r"s5t+^»'T. ^Off^-S 
Wll 9 5"C«J|['tSii:"Cffi3iX'&. «IEff 
tT^t-Mfi. 2 5 0^sec Offltf-r y^;t/SfX 

< h isyfrummizZK^y^wj^t 

m^Xm^l9 1 , 1 9 2, 1 9 3, 1 9 4£%$>tl 

m^mmm±.xMmixm& t * hi soc , 

D , F , G^ffltS-ti^t. ^7-tyhMftl W 

y rvm-n f f T®»-ctt{l}-r 4 i t § !> . 

[0089] z?)Xoizix, i-\y^)vmwMii3 
xn, ^^y^immy'^xurmm^fi. ^ 
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h y*>v<r>*r7*t^ y rtzmmm-h ztx.m. 
^th^^y ^ffM m t* v h x y y z t # 

x°% h . 

[0090] tZ hX\ ffl 1 7 IZmLtzi-^y^vmK 

mi, ^mit^ftxim^tihA^y^!v^x<o\m 

*y*)VW.9Mi 7 3' ttx^m\ mh, js^2o 
i^nhfimmim «-x^ymw> &, 
9 20 1 3,hm%mmo i bsgffltT^^i*^ 

SUSSfcHUSttfc, ^Sa2 0 2^^S>* 
fcs 0 3 t i. 0 1 giWtffH« 1 /2 1 ^B#ffl 

sffi§ *fcft 202 s . imm 2 0 

2I±, mWM2 0 7cO$lJ»fc i D , «»t«WI 

S2 0 2^[JBA{±. adtS2 0 4tfflJfffil^-Stft 
ts BMW 2 0 5 iz I 0 1 SMB#fS^) 1/4 ( = 1 / 
2 2 ) <?)SiraaSSWf-f^«SS2 0 4ttt*&t 
* . mm 2 0 4 ii„ ft(J»SP 2 0 7 (tfWfpfc J: 9 , fluff 

»Ti» § . 2 0 4 c^JWJ^ * , fUgfg 2 0 8T 

JEmLtomtlzX -v b®mk1t®m^tz 

flL m- 2 0 6 fcffittU S^2 0 6*»fc«Bte>EIKte 
fcfc, «Hl2 0 8"CllliE't**7-l:y^ 
JHRtt, M»i52 0 7tJ;SMfflIT-^£S^S„ icoj: 

a Lfc 1 1 t\ mm 2 o 2 1 mm 2 0 4 tco 

1 7t*Lfcf-ry*A^Hl*l 7 3T<3#?-r>'*A< 
[ 0 0 9 1 ] 4fc. tSitf \^mm:2^\ y*>v<D 

\m»mitziix^mis (mute Akb^amv 
- Y<D{mtf2-f^y*}V%mi-ztix i**#&> 

y^^immih't li-^y*)vmWMh lx 
a. mum2Qi l z7 S kti-^y*miKMi7 3" xm 
ip^, WF2 1 nc»6*uwse9 (<- 
xAVMt^-) 1 1 a,tmnmu2 1 1 

b ix yy$m*)m immm itzmz, m% 

a? 2 1 2(e«t&-f SfcSfc. SEIslSl2 1 3(e± 0 13E 

twf#ia«i/2 i <mmmzttm*wx®2i2 
tzm&+&. m%M2 1 2a, mm2 1 sowwtj: 

t>ti&m?*>z, mm2 1 2*oadrajA*. mm 

2 1 6TIES«i:OWcj; hMmiMD 
mVZ&. ^2 1 4tfl3&U Sfi?2 1 4*^»8CD 
0E«cftM-t5„ =5riJ. S»H2 1 6T«E'tS^7'fe 
•y bJli»Js. «l»Si52 1 SfciSIHfflrcifcfcSftS. 

a t»jigL!ti tx\ wm>2 1 2"rwaa:«si 



^ 2 y ^}V<r)\m<n^t)^\ ^-m.-t3^-n<D^y* 

[ 0 0 9 2 ] (di.IT leSflfiiT'cOjg^fsjSk- 
1 2 8kbpst0^tC, Wt-kUMs- V t LX 6 4kb 
PsiTW-h tftv^S^Bfc^VT. 8kbpstoJ; -3 

(6 4kbps) tMJiELft^-vy*/Hi 
ffvas^fii-T, 6 4kbpscrr?;H^ U Til^h LTM 

[0093] ifc, 8kbps L^tr^-h L^V^if 
t^^ftffiIx-f»ffl«SfI«{i. HI 9 4^?jetli2 
0 4 t3BE®S#2 0 5 fcfflSfSHHfflS* S'U T;Hc 

#ai 7 3^aj*^yjiou»t. s^2 o i aqrtsfi 

^Scd i/2 N ( Nlijftli t ft»a#K^g»: ) icgiM 

■r*ifc*twritfc4*. zcoi~vy*mmmm<D 
mummm.* m^zt ^mx\ z mitmstmm 
co^-h-tm^ifMu-hizx^m^iti, * 

[ 0 0 9 4 ] itfDSUKWPliTIl, ■fe*9SiC<0 

m.^Km^mm^^y^vrmm txmwt 

'jnria 1 ' j -±- f i r. . - i . r r < ?f 

jSfeS : Digital Audio Broadcasting) ^OfficO^XrA 

ffl -i^- ^ : v _ ?\,\m m z > 
x\ gmrnmiiy-o^mmtix. 

z.4Jtftrcfi< . ffi*^J; ^ t i csfflKft^^i' y 
T*±x$mmti> mmmmthWisiz^ 
x , «fi««««*ffi*fo-r h z t a ; -c-$ § . 

[ 0 0 9 5 ] *^«S6f0«iOff^JSr , H2 

1-H24 S-IWSLT^WtS. *^*^FJtfcV.T 
tt, ^y^co&nmy^r-MzmmiPMt IX 
h 9 , 1 fz»«T'1f iS<7)f-r y ^SteSt** 

hf-^y^tbtihioxhi, 

1 0 0 9 6 ] H2 1 !£„ 

y-A#. #f2 2 1 a~2 2 1 ntf»fe*l6tftt, 
SP2 2 1 P iZJij n hf-vV^/K^ty h U - 
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wmmmmimthtz&xo i d 

^fcyhf^r y^ivmuo^y^iv ( f-r 1 ~~ 

[0 0 9 7] 4§^2 2 1 a-2 2 1 n^#^il£#>-^ 
7^v?ft >- ^/i^'ff St* 'vfXb U - A{3 , Z.ZX 

\m tmmi/- hot* ■>/ b y -a t lt& y . 
mfj«3-f^ y^ai2 2 2 a~-2 2 2 n tft&t 

mmmmizfto . a-r >r >-^"SP2 2 2 a- 2 2 2 n 
T^-ftSftfe#^-^>^t/WK'-y b* b U-Ali. f 
WMJ£?)yy^7t>^2 2 3a-223nC 

ey^'-fS, ^2 2 1 pG&btl&Uuv b 
-*Hr y t"'y hXh ] ) — M±., Tl± v y tf>v-? 

[0098] #ft/'M«»yy*';l-V 7 C >/iI2 
23a-223n, 223p iJOP 
t±. a^HB (V^f7V^f) 2 24fcffiBLT. 1 

3^yy*7i-xby-AfciliH-|> a -r^ia^El»2 

2 4 -com&mimti. mum 2 ommmzts 

. B 6 TiM Ufca&HB 1 2 4 fc PK^Sfitlfc 

s^jKmi, ^/w-** yT«si»2 2 5tx?5 >r 
/was, j£7-ux«mi, mMmm^Ecomm. 
m±.mw%iitzy-7'*-? y rTWuiEs^sv;^^^ 
yrff-?fc-ts«a^T^T, ^dts/ifc-ww-^+y 
tW£, Mii»a^2 2 6{ctt^LT, 

S^*SiifcjSffff^t7yr^2 2 7^A,M«Sfrt- 

4. 

[0 0 9 9] H2 3(i, iOiiCAMn^bf^^ 

/ufc-s-tf** y*/Hf Lfc*£o. l es#«T-« 

/H — 3<7)3-f-v y*/KD b?7 -f ■y^f-^y^t, 

0 . #ft^**Ot/^t y T^HtEBtT &s. 
[ 0 1 0 0 ] CO J: d fcaS5*L4fi#ft3t®^ 
M2 2! / zW<t., Tyr-t-23 ltf&mZtUZ 

%mmmB2 3 2 -m, Bfs«o^Bifi38psw<!om% 

-n 1 ' - ^ I trfiSii^ 
-x/^y bfi^L $ 1 &tfaS2<o* * y*/i»SP2 

3 3aRtf23 3bfcfl8H-*. «51^ry*/lHKR 
32 3 3 gfg*£ b 57 

f^vvrtmsttiimtfio. M2<D^y*m 

iRB2 3 3 bTtl, ^4 a ? bi-*>*Arf>V"7*<* U 

a, 233b -emmtifr??** u rti. 

|;7/Wi-'jr»234a, 2 34bfc£feU 



7-yxs«i*i;-cja^s»t±^^^ y r* « 

®fLb7)yy*/kx b y-^fcSSW*MfflfcfH . 
/H-dri* y 7*503152 3 4 aT#«x/3Jr£*!> h 57 ^ 
■y^ff>-^K?)yy*iW b y-AS±, f-r 7*/M 

[0101] ;«-f 3 9 4" If 23 5Ttt, AMnybf 

t y^X'^m LtzWtmmmmzM-3\ >r«t« 

S£tt£U ^wft^LfceiIim«t*^^t, b5 

»LT»M:tr v btaajb. *<^*ajs*uttr v bT 

Jf3- F3 2 3 7 Ltfa- F Ufa- 
V$tlfcffim:v h X h 'J - At *f 2 3 8 fc?t& . 4 

[oio2] miwim2^^y^iv&m.m 33 a 
m? 2 3 3 b 14 . mi urn 2 4 izfp-tx 5 <,zm&t& , 
wh. %\<M-*y*twim?. 3 3 a-m. mem 

lWhmf2A\\Z%htihm\Z, tl/?^241a 
SMHJfg 241blr^ffltfc^ 0 ig L#« 

HLJtftt:. aS»S2 4 2(cffi»-t&tftt:, SS!Hfi# 

2 4 3 ic i 0 1 mmmn 1/2 1 oB#raass*^ft 

**flW» 2 4 2 teftttT* . 2 4 2 (i , WVPSH 
2 4 7 cofrJWtc ± 0 , J »J! t il» V i-f*i3&»- 
*<0a0B»I^^*llI»Tftft. «S:a2 4 2f0S±i 
5»^i52 44tli»ftM-t^fcft(C, fig0S^2 
4 5 fc: J; 0 1 Wmtmcr> 1/4 ( = 1 /2 2 ) ^^fflS 
S£ *fcfi-9t»WI|! 2 4 4 t«»t« . mm 2 4 4 
(i. ||J» 2 4 7«SIJ»3 J: 0 . 

2 4 4<%lSaj7o^ *S:S2 4 8T»iI2 4 7A^ 
f§w$*UtjEffia**t«.ri:(C J: 0^7*>y hJS« 

[0 103] ®2<7)f- Jr y^;HKS2 3 3bT" 
ii, W^0SI*^igi i 2 5 l[Cf#^^€^i t L 
?^2 5 1 atfigEIffi2 5 1 bSffifBLfcvy^/Hft 

^mLmmhtzm^ mm 2 5 2£mwt&k& 

iiElHlK2 5 3fc<i:D lMltWHcoi/2 1 ;7)ff#H 
SE§^fi^«H52 5 2fcttfet--&. «SS!2 5 

2 !±. 2 4 7 mmiz X '0 , SnS:» t MSMJi 

S2 5 2<D&m, m%m 5 4 i:af«ts t * 

3igllJ§2 5 5tJ;Dl^Mlt«S«l/4 ( = 1/ 
2 s )iOB$HMIES-frfe-fI^«S:iB2 5 4«cft|A- r 

§ . mas 2 5 4 ii, ffflwa 247 mmiz X 0 , w 

M*S2 5 40if^Eti7J*. «Sls2 5 7T" 
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*J« 2 4 7 JSSSfUt jE88£* thZbtzX*) 

[ «nir / I -Mf 1 L flfff 

SB 2 4 7 ^IWtSo'v vC , IS 1 <7)f-T y *;WIfK3P2 
3 3a T{±. Bfa<0 hy? J -v 7 f^> ^(0^7'^ 

«XSE2 3 3 bT1±, >M n 7 

[0 104] Z<7)£5lzMfHlKZkT\ JUu<yh+ 

->x smm&rtf ozt mmiz% o , lawsssft? 
ffofc t z tettKXMJtcimm&mz, zbtfx-% 

4ft, H-<5D*tWi)^jiff§fiT^|>f-^y^ 
fcW LTi±, **«fci±SV ^cttStt^ftftriT t * § i 

[ 0 1 0 5 ] fcis, ;-I±T-^L^#»ii0»tiT 

t\ 1 ^wwr B i»{4T. m^^y^ivt'm.^^y^ 

W**L,fct>0>T, NAXn 7 bTSl, TS2, T 

s3----fc. \9A^xx3», hmzmm^y^vcu 

ZX°\±4?4 A^p 7 1 jSfflfc LfcJWBWfcgflrC 

* 6 . i <z«®f -v y t as** y t ^ttjtG 
t± , Kff^JiSlfe* v t° y / y x r a t ±5 (t s * -y e y 

1 0 1 0 6 ] i ft, l&lKSm&Mmvii* 1 rxr> 

tm^mxmmmmw Lft*\ mto&s&f® 

?MM S iix v ^ , ja£dR$H * Afrf x s Jl 

^^vey^t^s^^asffaiofctT^a 

Uf. 'a t .E;£»F 1 - To ■ i -n^fi 

^jBsreo 1 3 ) *VC H & 

M/Jfafi«raTaT1i;Jll«a«U*»^^F 1 , 
F2, F3, F4, F5. F 6 COW$\ b b , HTSfiPf 
STb, Tc, Tdfcffi£«ia*fiittt'#ii«ieff|^ 

tdBSIfc* -f t°y ; T\ J: 0 



H2 6 ejfi LtfiWHtt^jaaaft* ^ fy/« t ^ffrn 

* 'J TO® 0 ^ ') i « if d LT-Mbffiil«H ) * 
=5: bfttmnm r A tfc v vc 11 , C^B^j * o *« 

[0108] i^j: -5 mm~t& z. b x\ Miimitm 

W:^mx%m<f'Xh h m k . <wm*tVxWi 1 ^ A- 
\z\i.yy mm? x - y> < * 0 tf tt 

j^fli^S "im* 1 *** 1 . 3 ZbX\ 

isvmmexsmmKW. mnmmzycKxmm 
mm.^X'*hWb'mx\ m-wtfemmz* 

[ 0 1 0 9 ] 4ft, H«tt±io-!f7'=¥^ 'J rasa* 

mz 1 ^ >-^;Hc*iJST * WUZ , #t-7'^f ^ U 
-^-vy^KcffllT feftT V^*^(CM«^< , ffl 

[0 110146, iiT'lMBfltfe^^^^W^lffl 

[o 1 1 1 1 4^, iMUz^mmmmxit, ±t t 

XynUzimiy-h , ffl«ISB, ^«»t'c<?)«±, 
HJiJt LT*Lft^T* 0 , ft<0«*«ffl-C* § Z b 

[0 112] 

[*bb^h] «*« 1 tiea tftafs*gfc j; s t , 
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y^w^m^Kx-ziv^*^ y runt 
**ti<Dj-*yA-)v<m^m mm tx^mmmt^ z 

'4/ r " iFimi fri- 1 <i>i>,"ii ; / - 
[oils] tf *H2 fciaffi Lfcjiitfrat: i § t , if 

h y- h oJt£r£ r-? fcft&S-frTfisSH-* £ t 

[0114] ft *rf 3 fcieis Ltzmmmz x & t , a 

T Of-* 1 f * y*/P£;*<f n -y l-f-v> y 
*.4^U awtli. y^n7hf^/^K«MI 

r^fis^yytf/^ffl^-c. b57^ 

[0115] ft 5KI14 tc£ft LtmtW&,z£ £ t , If 

* y^#^iiffla»*ffl-cjs«Eft* v ey 

; k x\ tuzimt>mmek< tmztixsmi* 

ti. m%tmimmi%x & § . 

[oii6] immstemmiKMmmzxik s f 

[OH73 ft *ii6 tiaa ummmizi it.m 

/Met JS"C fcftT V^-t7'^ -v U TtOS o 

l . st6Sif£tf3ft^Dt, mmfm±.xm*)&o-*r 
^tynstiSBa^ffv\ gnat?. &f^y* 

/WcffilST fcfrC V ^7"^ 'J o t CO if 3 

ivmmt^f 5 m o t , mi ««±-cn y ^ a 
7"^ ^ y nremwuBS-iT 3 c: t t\ %mm±.m- 

[0118] iwcfl7{cieaLfcaHS«fci6t> #f- 

* y ^/^sfiy y *;t«£«MSdgEPaiii-ei easft 
t . y *>i^sfcs*ifc v/w-** y riiw 
SffS^. #^^y^i0^fiyy*"^&-£<?)MT' 



E0119] ft*ris fc^aa LtS«»i± !> t . It* 

hem**?-* *m&znrzffi&rz z t tmw, 

[0120] «*rM9 !clstftL/SjWfS(c i t . I» 

y^;Koyy^*M<T^fiy y*«£4i«L - ife 
ft.fe^s^y#/^fcHSUTv/H^ * y Tft^- 

iff 3 c: t »»tf>*r y 

[0121] mmn i o tiBtt t tiwmtz x 1 1 . ti 
7 tien LftS6fflt=iiv^ , any y #vp&*jt 

U 4mL^Miiyy^*fHP B 1tt±TWff^t ltk 

s Biatej- 7 -t 7 h eatf ^a^fi oztx\ Em 
kti>mmwLTM.mtimmmmmmvmmi 

[0122] mm 1 1 \zm,Ltcm.wmz z.ik,m 
mjizimitzm^z^x. mtztimm^* 
y&v<7)[Hc7)i-o<7)f- j ry*}ii?^ u-v h-f-^y^.n 
kLxmnm-itmmtmi. m'o^-ry^v^hy 

7 4 y?i-*ry*)Vk LXi&mm~fhZ.kX', tMu 

?fft > ^vxmt m&m^zm^ \ ^x mm\ 
m-tf&mzfiiz,, 

[0123] mm 1 2 tiEii L^sft*t iit.m 
izmnifzmmizis^x , <m%titz*?)v^*«r 
y rft^e . y ^/^sx^F^ejf 

i t t\ HDfflt/T*^ ^-y f - fen. i 

[0124] mm 1 3 tie« L^»i«t «t s t , # 

. &i-^yww?§>mycztit^iv^ y y rft# 
. A)fig«M«FB»}iff yy^&tttBt 

■v v^)V<r>m^^z%h z. t tfvt h . 
[0125] »i 1 4 tiaa t ^«ff at: J; if 
3(cfiatfcf6^fcfev^, gffttfi^j; ya 

s*l mm&m ix ^mm^ * y */no y y #/k^> 
Mi L . i <?)ttai Ltz */y$iV%+v y *Arfi - 
nzmsLxrzi- v-tz ztx\ >mtth y y^iv 

[0126] fft&ii sfciBiitfcSast ff 
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y y^tffw tf-yry y^SfL^y^tst^in 
S i t < (iJSact & Z t 1 0 . Effl^Sfi^-v y 

^s«lt. mmzm^-th yyxmzm&zitx, 

<rryyyjii>-h b U -<^SSHNK<^yT/l^- 

g&-9-y7vn/- hensyXjVRp&s?-? 

[ 0 1 2 7 3 ff*H 1 6 IcRttLfcSSfURfcJ: S t . II 

[0128] mm 1 7 miMitz^m \mz x it.m 

**1 3fctE«L*:f«lfcfevv^ AMn 7 hf-^y* 

/wwetejas^at . h^y ?^^y*>v<rmm 
mm imi. >uu v v^^y^wmmm^m 
T^m^titzwmmw^ymv^m^x , hyy-< 

iico^myytuvcom^mmmzfi ? ; t x\ v 
77^7 ?+vy*MMt& yytf!v<r>im$&<7)mm 
a*, im n .y hi-ry^Kry^ma^izm^rm- 

fctr o i t , SMIWT * * . 
[0129] 8t#9 1 8 tciBi L^Sffffiic J: S t . If 

+ y *^mfiX{±Fjf®a«a»*{aTis]}ftiit* t°y 

[H0M*»fl] 

[Hi ] *mnmi<omm®izxzmi*MM* 

[H2 ] *SBJ,7)I1 wift^ifcj; ^^,^y,f^ 

[H3 ] *w&<nmi<?mit.mmz£h&wmffi: 

[H4 3 *!£HJtom oUfft^JPei: TDM 
A»cMffiLfcM£SW«'*£ . 
[H5 3 *^Hj«|g2^M^ffitJ;l>5ll«»KMS- 

[He ] ^w^M2<DmmmmJz£m^®n<7)m 

zm-tmrnxtb*. 

[@7 3 *mcom2eom<mg£&&mitmm 

[as ] *mm3<7jm<r>mfc£&mmmi 
m-y'v-vtrnxhi* 

[H9 3 *^fOS3<7)«IS^SicJ;l>^«®i7)« 

^m-wmmxht. 



[Hill *ftHJ(?)IS4cDSItt^JB®icJ;l>rtMf-^y 
[012] #f&9i^4<Z>3gffc<9JB®lcJ; s-r/*-v y 

TffiB«*tiW!HT*>i>. 
[Si 31 *Mto*4o«fi<73ffi«tJ;l,Sfi«jt« 

[Hi 4 ] *hm?>®4r>mkmmzA & wrm . 
[Hi 53 ^mcom^mmcommizi i m \i®s> 
[Hi 6 3 \..m <*hJ>m®iz£h%mttfLM 

ZTF.-fy'tt *;7W l X%&> 

m 1 7 ] 5 iDHjsojgjBtct § f-v y 

SiRaiiOfiJ^>W«BEHTS) § . 
[Hi 83 *f»fs 5 coSft^JWIfc i y^iv 

mm^x^mmi^tmmmxhi . 

[HI 9 3 ^y^SfJ^ffi^Sf^tSfiW* 

[H2 0] ^^y^siR^S!cfto«^*-r««ai 

[H2 1 1 *ft0^^6^tt<7)ff»J;| ) Sfiffi^« 
SrjSr^/n v?MX'£>&o 
EH2 2 ] *W 6 c^OKojBWc J: Sgff 

$^."f7'0 •y^HT , S)4 0 

EH2 3 3 ^mmecommmm^x mmyyx 
iwnmm * m-wmmxh i . 

[H 2 4 3 *f$ftm 6 (7)mm<0BMte X h-f-T >*tV 

mmmm^^tm&mxhir, 
y TMim^mtmmmTht . 

[H2 6 3 *%HBo#SgJ(i^tBt3SfflStL£Ja«aft* 
•y h"y ^il^^tl^HT-S) S . 
[H2 7 3 #*^D S-CDMA^<03Se«ia«*S 

[H 2 8 ] «*C0D C -CD M A^0^fI»lPJ^* 

[H2 9 3 ft*OTD MA^icBStS^M^MS^ 

[H3 0 ] «COO F DMjr^*50i*flMH«Sr*f 7"D 

[H3 1 ] «*c7)OFDM^«Sff««r*t-7"n 
■y^HT'*>l>„ 

1 03. 1 23a-123n, 133a-133d, 1 
43a-143n, 223a-223n, 2 2 3p-y 

y#/k7? ^y-fmm. 1 QA-^iv^y^ivmx 

m, 1 05, 1 2 5, 144a-144n---7y^'Af4 
fiy7MS. 106, 1 2 6, 14 5 a— 1 4 5 n-iE 
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7- >) X&Wmm ( I FFTJMSt) . 10 7, 12 
7-tf-\t?j&ttim. 1 0 8, 1 2 8-SWM 
1 09, 1 2 9, 147a-147n, 2 26-K 
ffJSyiSff- 112, 162, 172, 2 3 2-gfiSOS 
«, 113, 16 3-i#ltW. 114, 16 4- 

?-yxs»»as (FFTMss) , 1 1 

7^A«. 1 1 6-i^#/Hffl?SIL 117, 167 



a-16 7n, 1 7 5, 2 3 6- t*v bttifJS. 12 
4, 134, 2 24-a^0», 1 4 6 a- 146 n, 
173, 173', 17 3", 223a, 2 2 3b-* 

^y^m^m, i & s-vyy&imis? 1 6 

6-^iHUtK. 174, 225, 234a, 2 34 b--- 
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PROBLEM TO BE SOLVED: To improve the transmitting diversity of wireless communication by using the 
orthogonality of both encoding and carrier frequency. 



SOLUTION: A demultiplexer 84 divides the input data received from an interleaver 82 into parallel channel 
paths of six pieces of output 86, 88, 90, 92, 94 and 96 and sends them to multipliers 98, 100, 102, 104, 
106 and 108 respectively. The multipliers 89, 102 and 106 encode the received outputs by means of a 
Walsh code Wnl, and the multipliers 100, 104 and 108 encode the received outputs by means of a Walsh 
code Wn2 that is orthogonal to the code Wnl. The output 110, 112 and 114 and 116, 118 and 120 are 
sent to the multipliers 130, 132, 134, 136, 138 and 140 respectively as orthogonal data. The signal paths 
are encoded by a pseudo random code that is used for the CDMA communication and sent to the RF 
sections 154-164, and the carriers of frequency fl, f2 and f3 are modulated by the orthogonal pairs of data 
respectively. Then the in-phase data are added together by adders 180 and 184 and transmitted with 
diversity via antennas 182 and 186. 
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where operating channel frequencies are grouped into 
eighteen frequency groups. 
SOLUTION: A cell position for the N=3 frequency 
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reception(STSR) is decided by grouping operating 
channels into eighteen frequency groups. The frequency 
is assigned according to an odd/even number circulating 
distribution of channels, three channels are separated 
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separated among cells. Thus, the sectors can sufficiently 
be separated and the adjacent channel C/l performance 

can be enhanced over the entire network. The N=3 frequency assignment method can 
increase the channel capacity by about 38% for the AMPS and about 114% for the TDMA-3. 
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mobile communication system which can synchronize backward channels and a recording medium having 
recorded programs for realizing the same method. 



SOLUTION: The code assigning method comprises a first step (S31) of receiving a time matching 
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5 (S3^f -r/) „ *mt-iitf, teifc^-^t-, FOR 

[0 0 3 1 ] x^y^39t?, «HHt4tl,fcfflf*Ht, S» 

jsa* battles s ft* (^4^^) „ 
[0032] «mi;#sfif,siii, ±iaw»^ lv> 
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SOLUTION: The communication unit is configured with an orthogonal code assignment circuit 3 of a 
transmission system that multiplies a prescribed orthogonal code assigned in advance to a communication 
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(54) ismvzm mmmms&tfmmjjm 

(57) 

f c *s ft 5 r iiff ^ Sr W^-T 5 fc * er>fiWe«> f v jJvv j 
SrffW1-aS«^offi|i«ttililKl 3i, €r«x.S«iS 




[#fFft*»tan] 

b, 

oft, mMBk<r>94 5 ^T^figLfc/^ Wkf- 

oft, 3 a 7 - y ^ftm ©«fc© x - * ic *j rt 5 Id 

BE*-* 5 W^XDW? n y V coffijEfi^mtli 

U 

t, 
■c, 

7- y ^srn^t? 5 m ?~ y t , 

mrlHiS*^— y o^&fj cox- * & p / s Xxid/ 



£ 3 r £ £r fttt t T S ii« E» 

y s-fi 1 5 y ^mtk* ? y ~f t , 

BfHBi^-7- y fflf-^ Sr P / S £ t*D/ 

Kre^-y x«iftaro«»<o9*-^K*5ij-5iWiE raft 

ffi^SrWJfei-SfcftoflttfifOV^J KStL-T, "fib 
i Snt^M 5 ^ T b fix l > 5 E5S^-§-^^^1- 5 ^ t X 

IlB7T?7t, 
[0 0 0 1 ] 

\C, DMT (Discrete Multi Tone) fH^ J OF 
DM (Orthogonal Frequency Division Multiplex) 3c 

[0 0 0 2] 

5= 3fi¥, =ixbBiJ«-^|!E#©KfilSr^SS*Jffi©fci&, 
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* y h ft-r 5 r fc tc ± 5 , ^(Dm^a-mm^- 

9 aft^« 5 * £ * fc*k3£fr 5 „ 
[0 0 0 3] affi, rwi^ilAItfAt LTfi. 
SS (Spread Spectrum) 7f^£M^fc%»^#X. tft 

it) «rffi/\ iSeteft^roffi-f-SriBefgolta 

[0004] z<om&. ss*^s*b^tetm#i: 

^^|2fflM#tt^/J^^M^5U (Maximum-length lin 
earshift-register sequence) ^ s MV % feft5 c 

[0005] Jitsss^^^t-safisgt 

[0 0 0 6] ST, ^f^tllTlEaiMtL-C, 
OFDMKap#afcaUH1- 3SfS 

fc, fcix.fi, =8-flift§CCDt one0~toneX (X 

[0007] Stic, jgjf^rii, ^Sft^ixfcg^T 5 ' 

-^K*tLrjS«a7-!)^* (I FFT) SrfifV\ 
*fc:3g*U D/A^y/^SrlLtf-f^ 

[0 0 0 8] offt, vmtJTfSlMH 
-c, o FDMftf M^ftltSftf rolillm. 
Sm^«»^*ii*!c:SiW-r5. ±1H£IM«M, ofd 

ii, Sffir^ (M^eO-g^T^) K#L, nw^ 



[0009] gflss-m. ^AW^s/s^t 

[0 0 10] LT, JHI^S^roSg^ftMfflll^x 

— s-a-sika (Sis-a-so 33«ttj«h"V^— ^y 
v^jgyatio^yrA^—^^ftSft, ^ 

— (>3y/<- r-feS, FEC (forward error correcti 
on : itftffi^fTH) , f^^y^M, CRC (cy 
clic redundancy check : j^HIJEfiftS) 

[0 0 11] -(DX0\C, OFDMttlMlrSfflt 

© i «fg© 7i/=if^tlf^ «r*OT L-C, its u 
[0 0 12] 

s s^S^v^fc^jtecoi^ya^xAtisv^Tfi, fct 
iff, ^fcfeftfcStt&a&JSUI-*^ h9ASriSa 

: 1 0 KH z~4 5 OKHz £ffl*K< l"*^ }- 

L<, 3 bin, ffiffl#«^afi-5(ESv-h^<S^ (ffi 

[0 0 13] ifc, i:§B, OFDMftlM^Iffit 

a^fcS, tv^5BaS^fcofc 0 
[0 0 14] *»IBf±, ±iE^tt^-C*§ftfcfc©-C*) 

[001 5] 

H » S fc * Ki , *!8K 1 1 * > 5 Sf S8B o 

tit ^D-7^^^-#ffl*t5^-fn-y h b->Sr 

«7i^-Aft««-r5*ric*#*., fctxif. M7i^ 



3, IF FT 4, P/S5, D/A6(::*N3) fc. A/ 
£ ^ , 3 Sffiit® * 5 > 7 X^L L ft ^ 7 u/i^ ~ * 

W^raffl^ns/^roffiElcSr^fflU Settle . S 
0sffliESic*<Jv>-C*tjE**ifc'»iKA'PJij^ n 5/ * £ 
fflV^T«M©7U-A«rfflp-r5Sffi#a (A/Dl 
6, S/P15, FFT14, ffigg$ttrj[SJfg 1 3, x"? 
^ 1 2 , u- 5 >^[h]?S 1 1 , v ^*VuS#¥U^ 

[0 0 16] Of COj&B^fCTl^^affKgtfooTtt. 
StbTii*7-!J3;«*Sr?f 5M7-y3:3E*¥a (I F 

/saE**sj:atD/A**LTa*i-5W*¥a <p/ 

S5, D/A6(^fflMf) £. 

So 

[0017] of ©5SWti:*^>5ilf?Sei-foo-Ctt, 

is- ^^mm-r^mb u tit±\i, a/d%m%<d 

H! (A/D16, S/P15(«) i, Mia»©^ 
!J I'M^fr 5 7- !J ifftft (F F T 1 4 jCft^) 

1 &mcm vmxbnx^z rtt? 



sgm^g: (ffin^m^i 3^m) t, mri&SjES 
m^y^-^mm-r^mm^ (s/pis, fft 

14, fv^l2i;« 

[0018] orro^sm-a^afflft^KfooTB:, 

gar 7- 3 *.mm 9 * p / s «t i*d / a 

^Wk\,xmi3~t%mti^v7"b. A/D'jmilwf-y 

yy v^x-^^r. ttiaw^iHiw^ n ? ^©^-r ? 
f/t, mmmn 9 4 $ y^-?^ l^a 9 wvx- 

* tC3*f b-t WJ ^Sfe£fT 5 7- y lf«7T 

f/t, tyfe 7 - y 1 ©«mcox - 9 \z& it 5 Sti 

r, ^^mmv%xhfix^%mm^WM--t 

[0 0 1 9] 

J: O riojSWasBytsjia tOTB4 

ma en 0 m^w^chnu, viv >■.•,.;> . .-/.n. t>ii 

[0020] Hifiw^t! 1 . *3IJi60DJl?ffiT?H, iE#© 

t5„ *7J*^xA('t;^rfi, fctAH, 1 2 8 
yfflOFDM (Orthogonal Frequency Division Multip 
lexing) ft^-*®g«1-Sii^ 2 5 6«©«* IFF 
TZm-'X. 1 2 8f@ODQPSKT-^4fcl4M-Q 

+ y THBBSrA f =4. 3 125KHztimC 
tt, 0~5 5 2KHzre««fflJtL5Utft 

[0021] ^HJfe«^Siic*3^rfa, 1 2 8 h 

->»oFDMft^-^^sffi-r5^, i&m^-h-xm 

2, 4 8, 6 4, 8 0, 9 6 ^^tf- ^ cOiijf ^fi 1 
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[0 0 2 2] El 1 tt, *?SH^{'^^>5ilftSe©#J^^ 

^fusm^-efof), 4f4it*^7-y^miHisg (i 

F F T : Inverse Fast Fourier Transform) 9 , 5 
B^7WV/->S7;Pi*K (P/s) t?S>5, en 
ifV^^^/T^n^ftlgljfS (D/A) t?S>5, 7(4 

e^jss x-fe 9 , s \m^mxh d > ion 
«whibi^& 5 , iief7^>y«t-fe^ i 
2iixv^/^-efo<5, 1 3immmmm^,x'h^. 14 

iirft3S7-y a:^[HlSg (FFT : FastFourier Transf 
orm) -Cfo 13 . T/L-/^ 5 WU^&|§]& ( S 

/P) -ej,5. 16B7tn^/fV^^iM 
(A/D) T?&5, 1 7tt**HTlkm&-&i>*>. 2 1 

mm^vh 5,23 tiiusi h-y;tt^-efc5 0 

[0 0 2 3] ^LT, 7U- 5^BWS1, ^y^2, 
tt3E4f-^W3[a^3, I FFT 4, P/S 5, D/A 6 
Vmft%k&ffif$L s A/D 16, S/P15, FFT1 
4, ttMftttjUgl 3, fTy/q 2, T7U"5^ 
EI61 1, ^v#/u«IWI)E*aWJ«2 1, v'Vjjf^ 
2 2, ESS h - VSKS 2 3 T?g«3K £«$T 

[0 0 2 4] etT, 33S«3(l*JJ;oeg«*©«*«I*ltff 

fcfcfctf, ±IB3HtS&B (MX**? 

x-^^A^j$ix5t, ? v^HJ&i-Cii, 

fc^u— a*, fldfpBisio^&o i>-y:*— 

(DQPSK3EK, M-QAM^fl, *-JK#^fc, S 
#B#*Ml3§s£^tr) U ^<7>*Mi&I FFT4^trJ7J 

[00 2 5] ^Lt, IFFT4T1J, gtt&^fcT^ 
TcDF-y (ffi^*- KT-ffiM-TS F-->4 8, 6 4, 

[0 0 2 6] P/S5"Cfi, I FFT4^t> ftl7J £ J"Lfc 
Ov'PT/l'f-^lrD/Ae^U D/A 



[0027] ofl^ Sfll*w»fPK:ov>TRW-f5 0 
lffb^g^$^T^^V^coT\ HI ©gftSR^SfSS: 

?u?tr*?xtr~-t ft siifi se^ 6 mmmm ztix < 

F- H-V&JBVVC (HiEJ±ffiff^Tt>ilT^ 
(h-V40, 5 6, 7 2f) fcjWW" 

[0028] st, jdKoijicaflras^b"?'/!^*^ 
n, ^&©*wfctt&©»#&m\ ^-^ffifrr 

T5t<9j£3>-, A/D16R T^n^/v^^A^Sl 
£??5<, tt^T, ^fti)7i^l 7 as, dr^yTirv 

[0 0 2 9] ^rCD^, S/PL5"C1i, P$y*?ft:fc$*i< 

aaft$fbfc^ y \mm u 

^rcox-^&FFT 1 4-tii^jT5„ 
[0 0 3 0] F FT 1 4-Cfi, fj|B^5 wi^r— ^icM 
U7- y ^^mtrfi 1 5 r. t ic J: 19 , ^DBtt©^^^ 

tr-^fvyAi 2-m^T?>„ ^©m, 

12 -CH, fJ»0SSl OtioTffiS^tLfc fFEQ# 

[0031] s^i', 77 x y/mm 1 1 -en, m. 

^ ^^'^a t n, 7w»ty ^'mss i(:i5-7i/- 
5 y/mm t n^»*aa-e* 19 , -trMm s ^fcx - ^ 
« 7 1^— a ^ e. , t^yry -//v*5 it)!Wl^7 

■l-ftfct., Sit x-^ Sr t, t «^ftx-^ «ftS« 

[0 0 3 2] 0 2 11, ±|S7V— 5>-^|5tjSl tC±57 
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ffl«(T'fe57 , Fry^V7>f-;vF (AG c) fc, 

v (id) , t^ny^/i/y* 
>i<?uy?mm%m^ (pti, p?2) ^e^t»*a 

[0 0 3 3] $fc, eSIB&J:©7U-Af±, feilifgfcS 

"Cii, flfflo fcff #roi«sij Srff o fc±-e g »©#o => 
7*-* ^ g 5 t fMU n - K«£ 

[0034] m 3 is, ffiii-e- K^af^sa^se^ 

5„ fcixff, 4. 3 12 5 kHzR8ISS0>l 28$ (# 
0~# 1 2 7) to h-y&ffi3feLfct&£\ ±1E{£ii*~ 

K-c«ffii-5 iSflrsit-ett, 1 6 ^ram-eat* a Lfcig 

^©5*©h-y£ffifflLTx-^il{f&m\ Kii^e 
- K-Clbf^-5a«5SB-Ctt, **U2^ro h-vfcffl^ 

[0 0 3 5] $fc, 14(4, ±l§B:7 y-A©fe5£Sg±© 
*ttBt, FFTfcA7j£ft5yy#Vv©]£{i£, 

-Afr«rili-5'>'i'd«A'Ht, Ba4K*i"t*sD, let 

yy;n»t-i'^y?^yi/7^??x (cp) t, 25 
6 yy:/yy©xW£i5#-e«j?Sc£*i, 1 i/>tfjuffi 2 7 

2.^l/-f;Vtt£Z, a LfctfoT, SfiffilTCfl, R*P<D^ 
^y^'TpAStlfcCP^fJ^L/cttfi (@4© -a 
fSFFT— " KlfflS) X°7?—$<DmM%ft?<, -h 

co f - y to^£ig & , 2 5 6£fy :7>T-*gi L fc 
t><OT?*>5. 4fc, CPtHt, W*/HBT**BSCfc 
V y jK/HIB flf A £ ft 5 *> co efo 0 , 7*- *&&<D 

[0036] - r-c, iiEiifiSgera-e^-^awtfi 1 

do, r^-CSi, yy*7lW^lg&F£F = 4 kH z t U 

D/A6Ssj:tfA/Di erof-^yy^flttStsfts 

= 1. 0 24MHztf5 ( rco^, li/y^Btffl 

cofi-^-fl, s/F (2 5 6fy7;v) +CP (16-tf-y 

7°/U) =2 7 2U-^7 p /V-C«fig$*L5-ttCft5. * 
fc, "T^5-yy#>tfi, aftOg/h#fit-C* i5 , 



F F T 4.to.t U=F FT 1 4(! ; <2 5 6f / 7 -'I 

*3\ ^Rnr**b-^«afE*M:, fxx (x = l~l 

2 8) fcfr?J, 1 2 8*©1« — ^«S3pJffiWI6tft5„ 

[0037] r © ± 5 ^HT\ Sff SB©gfi 
*T?Ht, fiSmf *s i U=x~ Srfro T u ^ > 1 1 

5 diytfcC a/ 

DlBft fe£S&i:«flH^> 2 7 2Sf77y y^'£ 

yy v^-^Srfflv^T. ffi©»ffiglBi«yy#>|Hl 
Jtfl Srflfcii- § fc ©©SH Srff 5 0 
[0 0 3 8] v-y*7^#WSjt^ai^2 1 "Cfi, ±1S 
d F F-y©f y y^f-^Srf^T, yy 

*v^#©*>j£t^i?ftW£«£i?w-f s 0 *ts, ^» 

h-^S««2 3 Tit, ftU#P01?gl 0©ffi^t\ «© 
h-V©t^fo/»fe< H^f»l*0^n'7 h b 

-y^W5« W^jxfc^n-; h h-y©Jlfe* 
as, fctxff, ~>>#/u-jH)feS©M^© N-v (M=2 
4, 40, 56, 72, 88) 'eh^fzm^, i/l'titA' 
m.W^m^M^ 2 1TB, if* S / F + C P = 2 7 2 

sR-Mtff*U^«[S:*Wi-*. fcfc'L, r^Ttt, /^y7 

^T-^^bHSftC, **f©S/F + CP= 2 7 

[0 0 3 9] oftc, vy*VuS#fiJS^2 2Tfi, fc 
t^irf, ii*s/F + cp = 2 7 2 0^royy#^»f 
*J^tt©ft**3i)S N £©*-f 5 y^-C3R^Lfca>Sr*# 

[0040] ei 5 it, #a{iseK©yy*vy^ffl©?* 

ifl77&©Af^0iJ^^-rHTfc5 o /^PyF 
h-ytbT, fcfcjfctf, 2 4fff-> (F->24) 
«SS«Silfc»^- (M=2 4) i'o^TfiBJI-rSc * 

^\ /Voy h h-yjl, ffi^Lfci 5 t-, 7y#/vfi 

[0 0 4 1 ] 115 (a) fi, »b-y©^$z£^b, 
/^ny h h-^fc*rt*«^Ufcfc©T?&5„ E5 
(a) tiijsv^r, ^cybh»y±o|-§ti, i->y 

tpfcfe, i y y iK/ySr s/f-cp = 2 7 2 ^•efyT' 

yy^LT^SS^, 16fy7;K?l. 5J3S3i/£ 

15, 1 eif-^^A^atff-s-assteLfcitsrjfro. 
[0042] 4-f, yy^7y^#fus*ffm^2 1 t 
H, ffb^D-yy/vx-^^#fcfL?>ft(c, Mfos/ 
f-cp = 2 7 2f@©f-y77yx-^£.fflv\ *>Ol6 
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[0043] @5 (b) it, -»^A^um&m<omm 
mm^tmxhv, 15 ( c ) t±, ^wtrajf^*©- 

g|5 (d) it, ^«3Jp^!6*K*3(t 

5f-v^/^-i?wiiestw<oaiij|tits*, -rjEefcfe, >->- 

^ia#fl^««»Wffiffl^A©®^ (0 5 (b) #Ji) 

(H5 (c) a'#M) . *fc, :®f^, 
JWJjfeieass^t&s (15 (d) #bs) . tu, ^ 

^n^F-V (M=2 4) EWf-O) h~V©fl|#*» 

i-ov^Tfi, J:iaiai«jyj?^j;!>iT*>m$n, 

[0044] v>^^tt#*iJ^fltcoSm«EH^B 
(05 (b) mm.) It, 2 7 2 ^vM^ffM^ 

(d 0 ~d 135 ) tm¥ (D i3e ~D 273 ) kimmtvk 
&5fc*, ±xmmM% (i 6-9->^/u*.&(cste) k 

5 1. 6fl«£©H«mj|«*fr#5£fcfl*'e£5 (B 
5 (c) B'#JI) . ifc, s/y^>i4»fffl 
SflS*s*/J>£tt5 (15 (d) #HS) 0 
[0 0 4 5] ^L'C, V y^P*#fl^:i[ffWS2 1^ 

^-YS V7*£ L"C«ffl1-5 0 
[0046] :ffl±5c, 

fcflfefc-J- 16n (nil attic) +8^«fc"T 
/Vcyhh-y (H>2 4, 4 0, 5 6, 72, 8 

8) ^^T^^/K;HH»a&-fT5o 
ft (l6fy^) Wirf^^, 

[0047] jy_k, r -s-ecDmej-eft, a«ss<os 

tf, r^^-bfc'J;t5«H»*ff>*6,ft5lfil-tJ 

-]- s ft & <nmm, astvi/y sn^mmzm^r.-r &±$b<D 



[0 0 4 8] etft, eau-h*s±at(«B««*iRi±$ 

-fr 5 fc C jBSU L fcffifig , *> J; rje^©»m=o i^T IR W 

flffl#fc»«1-5fcft©3-KT?a>5 riDj fc*fL 
[0 0 4 9] 11611. ±fSitt3£ff #<D-FJ-t?fo5 3 2ff 

x 3 2?ij©r^v-/^?ij^i-gl-efe5 0 /«e*3. 

-7-^?iJWn (0-3 1) ffw^S^rh (n) iP? 
m (0-3 1) ?iJ©S*%h (n, m) t W& 0 * 

/^ny h h — >-SrK?<) 3 2t*?KJr^v-;p 

t (n) &7jkT. 
t (3m) =h (ID, m) 
t (3m+ 1) =h (ID, m) 
t (3m+ 2) =h (ID, m) 
tztzU I D!40~3 1 fc1"5 0 
[0 0 50] J&U-C, IFFT4-CW:, Slt^ofcl"-^ 

-co h - v ^ ^ 7 - y iftf 5 - 1 -ej^ S^«t"- # 
[0051] iafli«ii©gflr»t?tt, SlUliJroji 
s-g-niSBfir^L-cistfiii^ a/di r-t- 

gi7»^j£iao, ^^yr^tbfflwff^- (ago 

^'"^^ffl^T, Sit ^»7^A^|gg(-*f-r5 7 

[0 0 5 2] ftflEWtv^i:, S/P 15^ S 

ftcDW^/V^SI^ tt y ^ t'S^-C, irV *J9>V?- 
^tfl^fc^UT^-i' ( -7 U- - A CD I D ©SIS 

-^^rFFTl 4^^f5 0 ^COt^, S/P15T? 

mtC2 0cof->-y;v^-(' 5 y^t?, w^-^ic^ 
tfe-TSo @71J, gjf tp£07V— A(C*5lt3 T DOt7 
( (a) , fflll^mFIKl 3(1 

( (b) , z^i-mxh& a 
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[0 0 5 3] ^tom, FFTHm ±IE5M«^7 

T?fc5 TIDJ S^b, S«tf07U"A^gggK*f-f 

SUfcK>JI?fi8T?f±, ftli^mHII&l 3^s, r*7-^xf 
&fcK> 5 fc:*f Ut, ^-fe&^efcfJ 5 s-c 6> 
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Abstract of JP 2002111627 (A) 

Translate this text 

PROBLEM TO BE SOLVED: To 
reduce or inhibit the interference of a 
pilot data, and to realize an accurate 
channel estimation having high 
reliability. SOLUTION: A plurality of 

base stations transmitting information / %• 

containing data parts and pilot parts, . / r \ 

at least one of which is allocated to 

each cell and which have mutually • • • / 

d iffe re nt f re q u e n cy re u si ng y ~zp\ . f -- v >~ /" 

coefficients, are installed. ' ^V^-uJ 
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fflv it t - ? at ft . a i ^-tmmxu. 

&zfrC x . C 2 , C 3 ^d liLT^SifxftHW^T 
fllo-fc ? ? fcii, 3& l ^JISlWAy K*if J DSTfe 

tiTlAft . /Italic* Silft-fe;? ? d 2fctt£2 

±(C*3*i* t^^d3 (CJASB 3 OfflaaW-TV *y F# : 
fWST^xTMft. C\tlt><7)mi^M2m/M3CDm 

mk?7^> f iz x o o f DM^xxjuc^T-fSfflSix 

/, g ^MMff«6«£#n: v ^ . its , 0 1 (c*f ft 

im&, smBfrbmnstiZT—?'*- b^m 

tft h «T'S> ft . HilWf , B c , -fe/PC ! CO 

IS 1 <9-fc ? ? d 1 c^?) Wi§*ll5M t cOfHTxftS 



5S«s^ft. ^t\ ai^t-.ia«Sfflffi^^-y 

JffeSWJM^^-v?^ H3 tSt-iSiSaBW^ 

AMPvbA-h ^S*OMfl(cH-«- 1, OT'fc 5 „ 
[0019] #»5!te3e^<^ d v hW-ytztft 

^wmmmm^-y^wx . 02 Mv^tttHH-r 
H2«. aitTK-rsift-fe^^oFDMaffvxf 

•C*S. i^v-XT-AtiJit^-tr/l'OfflJtii;- Hit* 

fc^T. S^tOjflftS^V^-FfO-j^WlowMiSIS 
^7VsVFcA^^ffl^TiMfiSixTV^„ Mi«\ •fe/U 
C, Tli. ^>fn«y W-ytt* £X<D3M<D*?? 

izhtz^xpi t ixjfrminffl&rfrtyvnx- 
tzxmmztiz* t/i, ±x^mth^c 2 . c 

tuuyy/ty-yt^mth. mm, c t izm 
mth^)vc 3 . c 5 . c 7 ii. %2<7>mm&7*y 

FMUAMny KH-btaBU C t (cBWSW 
SffitD-t;PC 2 , c 4 , c 6 1±, JBs^ffljftftt^Ay 

T, ^Mo.ybM-bffl^jS^^^SlJii, 

[0020] •e^^cO-fe/U J \f7)JS»St 

li, f-;A-bM/^D7bA"-Mtl*§, M 

1 fcli* 1 c?)Jl*ir^7'Ay F ^ X 0 t- b *i£ 
ft L . *±fc*t-fe^ ^ d 2 t(i»2 «ffl«f-7VS> 
F t <£ 0 r - ^ J t- b SriSft L . &±{c*i-* ^ ? d 3 
icteSI 3 «M«^7V n> F J: >3 r - ^t- F * jiff 
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Abstract: 

PROBLEM TO BE SOLVED: To obtain a correlation output which is immune to frequency changes and is 
excellent in noise-resistant characteristic. 

SOLUTION: In this correlation detector, an inverse spread circuit 10 performs inverse spread digital 
signals ID, QD using spread codes Ci, Cq, a complex conjugate multiplier 60 determines multiplication 
signals IV, QV, averaging circuits 70a and 70b vector-average the multiplication signals IV, QV over 
prescribed symbols, the power value (IX2+QX2) is determined by squarers 80a, 80b and an adder 90, a 
multiplication result {K.(IX2+QX2)} is determined by a coefficient multiplier 100, squarers 30a, 30b 
determine the power value (IW2+QW2) of integral values IW, QW of prescribed symbols together with 
an adder 40, an averaging circuit 50 determines the average value HD of the power value, and an adder 
110 adds the multiplication result {K.(IX2+QX2)} to the average value HD of the power value and outputs 
the result of as the addition a correlation output. 



<19)0#ffltt1W (IP) (12) Q ^ i£p Q $g (A) (U)ffiftfM&n#f» 

#^2002 164814 
(P2002-164814A) 



(43) £H B ^J&U^ 6 £ 7 B (200Z. 6. 7) 



(51)Int.Cl.' 






F I 


?-?3-n##) 


H04B 


1/707 




H04B 


1/10 M 5K022 




1/10 




H 0 4 J 13/00 D 5 K 0 5 2 
















irfIw^uuu — jt>a i oHk f/uuu — sDB i sy J 


(7DHWA 


000004695 












(22)miBB 




¥/£l2^1 1J324B (2000. 1 1 . 24) 












(71)tHHA 


000004260 




























(72)§gWW 


mm mk 




























(74)ft?lA 


100100022 























(54) [3£9d©=&*] X^h5£«»^»D*»»(H* 
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mm] mmmtmm<, m/-( xmmntmm 
m&^tk] $mm®m i o a, fjtMmfk i D . 

Q D ft4tWftCl, cqiao-omtu mmmt 

Oa, 7 0 b ii, %Wii-$lr I V, Q V^rfiff^v^/Hr 
I?'!? h/wF*UU ^(Dmtlii (IX 2 +QX 2 ) 3*- 
118 0 3, 8 0 bRXMmmv Ol:iot, 

#ftSlft $ loocio THt5«* ( k - (ix 2 

+ QX 2 ) } aMifekftS. -M3 0a, 3 0b(i, 

WcdS^jH (IW 2 +QW 2 ) Sr^fe, ^pK)igS&5 0 (4, 
*Afit«¥*&ffiHD*r*&5 0 1 014. *^KE 
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briStetfeff^-^ffi^-ramm^ do) t, 
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%m2(Dmtim^®. ooa, 30 b) t, 

© (5 0) £, 

stna® 2 ff^mmmom^ tmmm i nmti&m^wta) 
1 t - & c t , Mtflffi &a ttj* & * * 5 ft ia» a #a 

(10 0, 110) fc^tSr irSr^ait" 5^-<^ 
0 0) £, 

©ma £ itiem i ©«*#w*a©w*(D 5 *>m* t & 

SPff-f 5^£fc£<9, StfgEffiMW***«>SJD*#S 

(110) t**rr&zLbi:mkb-i-&m&iLK.KM 

[000 1 ] 
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annelizaition Code) b X 2 7 *S? 
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[0 0 0 6] Bl5!-feV^T, gjf Lfcff^Rxfl, flU^I 
ffltfefe'ElS 1 i'AA^5„ c©TOffl»05S 1 tt, 
g^MRxi:*fLS3S«lai;tcos Ut + H 

c (t) ) bfct-S IN (a> 

t-e f c (t) ) fcSHtrittStftRfcfiv, Stco 

-^7^^ (LPF) 1c, ldT\ 

S c fLT, A/D3£SH82aMt, VHXflttffiflr # I *■ 

W6Cm * Q £ 9* i? 9 M I i ^ Q D (c ^ft 1" 5 . x 5> * * 

[0 0 0 7] a-KlftW»3tt, ^^?y^a-KC0 
4£*t {CI i, C 1 q-Cn i , Cnq (niil^ 

*B8«lti}SS3 1, 3 2, 3 3- -3 n, fe^WUS 
!3 0 0^tU 3 2, 3 3-3 n 

i , C 1 q tx^^/t-ft-^- 1 D , Q D i<D^M 
^^m^)L-, +-BH|fefflS3 2fi, a-KC2i, C2 

LT, fHiai*fflS3 2li, ="KCni, CnqtxV 

[0 0 0 8] S^itflJgS 3 0 0 ft, ^ft, fflM^W^g 
3 l-3nT?jll'fc^3*- K (CI i , Clq-Cn 

i, cnq) SriEtiL-Cv^o S*:flfl^3 0 0tt, 

ffiS*feWa&3 1, 3 2, 3 3-3nWffi||Ui^W5t.* 
±«£*ft, ±Bfta-K (CI i, CI q-Cn i, 
Cnq) (7>5fe, ±e***tC#*S1-5=i-KW»SIJffi 
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[0009] mmmtamommK'o^xmm'r 
mmn vsm m s& t v ^ o it -mm^m mm mm *mi - & , & 

~ K<D{&ff « 1 o-efe5 =1— K (E*T, ^~ KCi, C 
feffi^ft, 0 6 C^i-i 5 1', 1 0 , ^> 

fy/!)y^ (DOWN) 20a, 20b, 
0 a , 3 0b, JJU#^4 0 , ip*g||l|¥§5 0 

[ooio] j^fe£f:@IS l o a, -r I D , Q D 

2 , Anim 13W9, mmi&m^- is <= i • c i + 

Q * C q ) Sr*«>5 t tttr, 1»14, 15.M 
*1 6i~J;<9, l^«ft^Q s (=Q'Ci-I-C 
q) £r**5„ -f LT, totofir^itWOT 
«SS»#«rl«*1-5ftft{', 7, 1 Si'toT, 

[ooii] ^ytyy!)y^2 0 ail, aifclMt 
#<o|S!BfeBls 1 LSr 1 v-y^ftl^^yfyy!) >^-f 
5 ^ i id J: 13 , 1 /Htt rolSRSUroa^Ht I w£# 

n|3Q L^r 1 -> >■ jj^fefc: ^ ? >-f - ^7" U v^-T 5 n t 
J; 19, 1 ^yjJfA*0iiafe»0SKMttQWt»5 0 

u f5)nw, qwb:, Ms^©aEP«*fc 
ftsu mm^is^a. M^ffl7i"^y^, / 

*SIS©:»$H4 I W«rl1ffifc=5ft LX~mW. I W 2 £*«t>, 
-*^3 0 b ti, jtt6:^««5jMllQW^)«7^-^LT- 
«ffiQW 2 &5fc&5 0 
[0012] 4 0 ft, -^ffi I W 2 1 "ifQW 2 

k&mmmhxmwm (iw 2 +qw 2 ) ¥® 

@B5 0 fi, pjf^y>^^^<niuMm ( I w 2 + Q 
W 2 ) 4rWL*o¥^W«rffil3m^tbTaj^-f-5. 

fit (IW 2 +QW 2 ) ^*6tt, rc03ftJ6P,^fc^jI(D 

[0013] jfcfc, Plffiffifflga^WSo^Mfcov^rH 

7t^-ri5i-, iMSe^io, /^yfy-/jy^ 

|g (DOWN) 2 0 a, 2 0 b , ffiigft^S^ 6 0 , 
¥*[§JSg 7 0a, 70b, rlS8 0 a , 80b, 1 

if, MW&9o&irr& t <il, s 7 icjarr&tKttiaB 

10M^'?yfy7'^y^2 0a 1 20bB, B6 

ic^ietttfc^sii ost>yi>yty7"y y^2 o 

a, 2 0 MS, P--?&3„ 
[0 0 14] jfe-f, ***«*J|E«6 0tJ:H:, 



y/P >^*2 0 a«a»jli w, ^^yfyypy^ 
j»2 0b©SKMiQW, ^ByWDp, d 

QWid, /^n^HI^Dp, D qCDto^S'ff^SrS 
#iH^S 0 -f-*fc*>, Hlf^e 1,6 2, 3 
JUnStft ^- 1 V (= I W- D i +QW- Dq) 

9, ^aSff^-QV ( = QW • D i - IW - Dq) 

ftts, 6iT, SHfc3|5«^-ivatjejfeSfc«|5«^QV 

[0015] ffi^Mtiw, qw(s, _kM«#D 

< , ^4 v y ym^mmmmm^ u 

3f6 0Si, i&IIW, QWiC, ^DyH^Dp, 

d q ©s*#©m^£«*sifrTs ^ t k x n , 1 w 

W (g^it, I L, QL) S^WtCiai- 

v, qv (ra«flH9-) 
U SMtlV, QVii, gafra^x-^y^, 

[0016] sp*ams&7 0 a ft, ffifc»t;jmft<vm 

%\%^ I V S: L¥*Ufi IX^i*, ¥*&Eft 7 0 b 
X^r*feS» rrocttcj;*), ^0^7 0 a, 70b 

f±, ^Sfi^-iv, Qv^m&mmcs.'o^^ y/^^m 
■rartKas. mi-rixfi, ¥*yiasg7 0 a, 70b 

f±, H**S^»^6 Oti fci-, ^fefcfS^ I L, Q 
L t«ev^tt» ^MfilW, QW) Sr, ^IfflT?, gfSJHM 

0 a ft, 5p^Ul I X Sr -fH LT-ftfU I X 2 Sr3}<fc, ~ 
fS3 0 b ft, sFiS-ff QX&x.misXx.m&QX 2 &$: 

a>z> a mm^9o\t.. ^mmix 2 tx.mmx 2 b&im 
MLxmmm ax 2 +gx 2 ) ^^mm^ti-xta^-r 

[0017] - n-e, / 4 x«f4ffltt 5 

±J£©SD<, ¥^[@]BS7 0 a, 70bt±ot, 

rtCiD, 0f^»lHIC*3(?5»3¥«^-i v, qv©5 
t., y-fXrit^Sr+isrs^iiis-etS, tot, 

[0 0 18] 

■fts^ictsv^Tft, asoNii:^^, ^(Dmm^mm 



y&mmT&MMjfkmmmmmzn, ssssm, -tie 

--ffcfe, CDMA««i|*T?W:, ifHJi««®)&fi] 
$iJ-f5J;5t'?&S^*rfflfp-r5AFCEllS 

[0 0 19] 1-*fc>^, CDMA»ffS3fcT*li, «SO 

NiMH-, \%Mikmmm*timu afchik 

Hll&K>ff*lllte«T?, J.o, AFCBI&wfftttlM&lff 
[0020] - r-e, RffiffiaiiUfcfflS-eii. 

a , 2 0b ©a^MC I W, QW£r, 1 v^lOvfet, fB3 

C5i^\ ^ff-ft^iv, Qvit i ->y-f /L-fei;, ^ 
r © J; 5 ft*JWt* IV, QV^, 3fS v vtKa»», 
Vt, ni/VjR/l/BwSSJtW^-IV, QVtmS* 

*i, WBBW* (ix 2 +qx 2 ) *s, JeoK©ttHW*t 

[0021] rixK#L-c, «*MffiMttW*t?tt, « 
ftlMiicioT, y-)yty/py^2 0a. 20 
bioawHaiw, QW©ffitt^E«i-5fc©©. 
iw, QW©jBWtt«|&L*v\ rcc?, fflMm^Jirb 
Til, ±S6©*u<, WSfflM^rom^iC (IW 2 +Q 
w 2 ) fe*i5fc«>, Jl»^i4(-'J:§ffl 

^MlaHMtt^cii, iw, QW<n5h;>fXtSL 

ft&^Ajtmmv, mtim (iw 2 +qw 2 ) , w-c 

[0022] ±|Ej6KJE3. > Ji3S£*^ibfc& 

[0 0 2 3] 

5iss^as#s da, ib) [tsttie#s©m^j 

* «frSte«W ^ lc J: o -c iSteft L T 3* Jfcfbflt * £ MJj t 



ffit>5:5PIffiff-§-t^i-5S»^S (6 0) t, |PWH 

(70a, 70b) t , »1 ©Wf&OfflAW^fif 
S^*fe§Il(Di^ifflfi (8 0a, 8 0b) fc, 

mw;mm ^iDUMmzm femmizKv nm-r-sm 2 © 

(3 0a, 3 0b) t, ®2»m^Wffi^ 
»»W;&fc^r5lB2<»W?a (5 0) t, S?2© 

ffifflW^SrSftSfflSffW^a (1 00, 110) tSr 

[0024] — 1\ iffiitty-rxmnst 

Sr. SfJ&ffllfflKS?)^ F/^KJtSL 

ov^Tsi, /^"Xicis^iom^m 

ft«i?> r i ^t*# S„ ceo J; 5 ft® 2 coTO3M&» 

[0 0 2 5] AfW^ti, M#Jf 2fc3a«©»Bi3©.J;S 
*l|t#a (10 0) t, ffijK4rftJ|£$JifcS(faE-*f:, 

?s (iio) fcstfri-siSteL-cfcJ^v, 
[0026] s^it, ±ia^^©m*rto^^fi, 

[0 0 2 7] 

imw<r>mte<nBWi] an-, ^ksscdmai 

■f. Sli±, CDMAMfiS*»gff«ro«^M+fM$! 

SfiS»l£1RliIII l 0 , ff^yfyT'iJy^S 
(DOWN) 2 0a, 20b, "1^308, 3 0b, 
MISg4 0, 5f^ 0g&5 O, TO 
0^ 7 0a, 70b, ~*jg 80a, 8 0 b , 9 
0, «»^g^l 0 0, RXI. mg&i lO^ttS, 
IU Hiff, H4t^tB-^ftrotraB > BI-«iSr 

stiff, 0 w-^-w^cofi, in— 

icfco-ti^a. 

[0 0 2 8] ft-f , i o o tta, 
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ofaboxmmjj (ix 2 +qx 2 ) ^ 

IIW^J (IX 2 +QX 3 ) i-#«CK^^»L*ff^* {K 

• (l x 2 +qx 2 ) } £*£>3 0 Jpimi 1 otrti, ft 

ft^ff^l 0 0©HIM£* {K • (1X 2 +QX 2 ) } 

Dt/MASht, j&hh&i i ot±, ^wem {K- 

(IX 2 +QX 2 ) } fcsp*SBlK5 0a»fe©tHMaAHD 
[0029] rrx\ ISIffil!ffiH4feWST'f±, _hi£©iitQ 

ypy^20a, 2 0 b©«#ffi I W, QW©£t+@7jS 

IB (iw 2 +qw 2 ) ®Jp*IHB^**6>jT/*fc*, 

[0030] ra*BSfflgstfews»tHiia* (i 

X 2 +QX 2 ) Sr, «*MtiM^a»«ffiB8ffl*»if«)« 
ftLT, ***** {K< (IX 2 + QX 2 ) } tm^s 

[00 3 1] HT, ^5©tp©*BP$iffl2l3 1-3 n© 

Lfc^i-o^Tia 2 S:#flg LTlftP1-S. @ 2 + <D«» 
IX CDMAil«jS*©3SS*t, gift/i©3&«^.k© 
J3»©-ftl (ppm) fcSL, K#f±, 9 

tt, IM#ttT\ K-o, Eb/M„ (1-4 

dbt-fcs. mmMW&tLxix /^n^nrs- (cp 

ICH) © 1 0 -» ( 1 ^ o ^ Y ) ;}SgJfl $ fl/TV 
[0 0 3 2] ftfc, #^tttt4, Ky/ 
S 0 ifc, SSfJUdSScK, ¥»7 0a, 7 0b. 5 

Sioon«KtLTii r i j &&mzti-c^& 

(K=l) , m2\CB-t£.5\^ mo. lppm-fi 

o . 6 p p moHtt«cro-r#i*s4>S i £ Ktt, S^Mffi 



[0033] _klHS»®T^ «£3ttl9tt 

m^iLTSi, Hlfc^t-±5Ji=, WiBStKHIft l o , 

M^^^f-V-^y (DOWN) 2 0 a, 2 0b£r 

W^vf-v:/!* (down) 2 0 

yf-VT^y >^2 o b©5*>— *fc*ttSrSffl-TSJ;5 
tu-rt>iv\ rixtfliaiT, Wi&fitsturis l o (4, =§- 
^, R-cDS»JSr*&i-cDT% P?ifflj£«@l§ 1 0 © 5 *> 

3 Km-rm^mmmmtamxn. «wios^ 

>)yt^!)y^2 0a, 2 0 b&ftii*iJfflb-CV>5 
[0 0 3 4] x^7y7>^-Flo#l«l 

T, H4i^1^-K*£W^3A£i£^LT, 
jf^I D , Q D i s {CI i, 

Clq-Cni, Cnq} i^NF^S"Jl¥Jl'#B8«itilSr* 

lo©ffiiafta«4 OOWL.t, t@H^t±J^4 1 0 
fc, x^y^a- K ©fR«^ 1^ ffi 

{«irf, i o ~>>#/u- (ud ? m ) } A^ji-So 

n^^-ffiMW^ftt, 4 2 OKiEfltSn, ftAittfiJ 

^4 2 0fi, J*^y 4 2 O^f^ffiPW^&^WU 

0 5 K=a4i-***mij6» 3ooi pj«tj£. aa^-e^ft 

[0035] $ e, ±mmmwm'ex mmmn 1 
o ©3*tefcii^ i l, q l ©m.*tts itt, 

y/!)y^zoa, 2 0b ©^5>flt I W, QWCfA 
111 (1W 2 +QW 2 ) SrSfflLfc^^ov^TSiMLfcAS, 
^Hi-^6»T, ^ftlW, QW©«*I (IW 2 +Q 
W 2 ) 1/2 £«fflU 3ffeW^/Hft»lc*sit5!M»«[I 
W, QW©MI (IW 2 +QW 2 ) 1/2 ©¥*l/tt*, ffi^ 
ftUHDt LT^J&SiSicLrtJ:^. ^©#^, M 
^90©Apffffl (IX 2 +QX 2 ) ^ftx.T, W«I 
X, QXOfiS (IX 2 +QX 2 ) 1/2 $r^ffl1-5i5(- 

[0 0 3 6 ] $ fcfc, _hiH^*i5ffi-ett, PfflffiffiPft 
WSwttllH* t m^^ftH^(±S^©+@SI±l^ t ©s-^ 

(ix 2 +qx 2 ) sr. ntsm>mm.\m<f>^mmts 

<mWi*h LT, {K • ( I X 2 +QX 2 ) } 

t®yj^ffiw«m^©ffiMf+i;jHD t mmtzm^j 
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[0 0 3 7] (fl&fcf, fi^S!ftlBWA**«)6f-*fc 

(ix 2 +qx 2 ) ©iifl^tLT, ta 

fcW3&ra«lllttJ# (IX 2 + QX 2 ) KJjn£LT, 

[0038] 4*s, ^mmamm^htz v , &^a#BB 

SiUTft, CDMAlfK, W-CDMAiiffiSS 

[Sfficow^iaefi] 

[g 2] Iffifi^Iffil^^ffiLtx^ 7V7>3- 



[0 3 ] ±|H*JS^«©3E^©«^affii8SI©|HllS# 
[0 5] = -Kfr#ttir5=~mUJ#«@lS&SricSr^ 

m e ] s*affiHtfemg©@B&«fi£SvTrr:?n s> * 0 
[0 7 ] mnmmfmm^mmm^^-r^^ vtm 

1 0-ig&*Cl§]&. 4 0-«, 5 0-¥«, 6 
O-fcJfcftSSBSm. 7 0a. 7 0b-Wm 8 0 
a. 8 0b-nS. 9 10 0-itlf 

1 1 O-JUS*. 




[04] 



im2] 
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SPREAD CODE ALLOCATING METHOD, SIGNAL TRANSMITTING METHOD, SIGNAL RECEIVING METHOD, 
TRANSMITTING DEVICE, RECEIVING DEVICE, AND RECORDING MEDIUM OF MOBILE COMMUNICATION 

SYSTEM 

Date of publication of application : 19.07.2002 

Application number : 2001-341105 

Applicant : NTT DOCOMO INC 
Date of filing : 06.11.2001 

Inventor: HANADAYUKIKO 
HIGUCHI KENICHI 
ABETA SADAYUKI 
SAWAHASHI MAMORU 

Abstract: 

PROBLEM TO BE SOLVED: To efficiently use a spread code for a downlink of a mobile communication 
system using a multi-carrier CDMA system. 

SOLUTION: An information symbol is multiplied by a short code and further multiplied by a long code. 
An information symbol series is copied as many times as symbols equal to the series length of the short 
code by information symbols and arranged on a frequency axis. Then the arranged information symbol 
series on the frequency axis is multiplied by the short code. Further, the information symbol series on 
the frequency axis multiplied by the series length N is multiplied by the long code. 
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(57) [$tt] #gfi£J:tfffiig«£& 

{gvO^AroT*) y^^f^V^-C, &8M3F*§-«r3i*ifcjfc 

tt, 'ft *^>*>ft^->- s-ha- KraJIWI* fc* U> 




[#fFft*»tan] 

[t»**i] mMmmmtK mm-rmnyy^^ 
ft-rs r £ k i 5 ft ^•*»i-5#iif)fflft>'.x7 i At*3 

£, 

feCDft^ilfl^iT^o-C, (a) 31flt-5lf#'»^ 

^^JH«*fi±t-M-<5xirj/yt, (b) J^jg$C#± 
^M^f 5 n.fcmMbfc1f#v'V^/Hc*tL, 1 orotffg 

s - h a - K t 1 ocf ii/y^4«j|Lfc|[J; 9 fe 
iW#$h>y#/^tf&*&£;*x:y:/£, (c) huhS 
MTf 5 r £ £ 1" 

[«**3] »E^y^ (b) ft, #WiRim\+ 

tifc — i&,±co p >^=r- Kcqi*i<d— o£r5ftg-r5 - £ 
ti9B^f«U ffJiB^Xy:/ (b) (4, ^3 

g-r 5 - £ k i 9 ftftafeftt'if m/>#n>xw&*ib a - 
[if** 5] Hfrfanv^a-mfjfa^-y^^iJTfD 

»t^L^3l?!WSr*U iB^f?^ (b) (4. *> 3 
* £ tfs L-V^JS Sr^T L^KiSmr 5 5" a - b =» - H 



ha- mwmm-yy^^Mi^nLxa y^a- k 

5 ^ t ^#m£ -ram** 2 m*»ft^ff 

^SMMtiboT, (a) *mmmmfrtbm;<ov7 
v T&m^xmmzntzitmimyy^^mizs: 
m-&x?y7t, (b) mmmmmyy^^m^ 

V^a-ha- F^^^ffteMf #SrmS L, ^ a - h 

=>- h^Dm^mtmL^m^m^mwmmyy^ 

» b fc mtmtim y >*>15!^**5X7^t, £ 

m** 7] wiH^xyy (b) ^ft^easu-r 

£1-5 »** 6 BttraflT *gft*fc 
[st**8] ^Saft^xxA^SoitS*!!^*^^ 

1 -ocDim^y JKA'SrlttK bfcSfc £ « ^ 5 ig LJS« 

m$m^wmyy^'^\mm<Df-y'^^ y t^mv^ 

Bo 

ffl v ^ H^T <o SiaSift^ « tj Mf T h tit- V 3 

-T5 it** 8 lemcD&fsSBc 
[It** 1 0 ] iufen V^'a- KttftiiSf-V>-t V T 

^^yy^jv^mtt^, y b - ha^Fif^tfv 

' £ ic± 15 BflfeteSftS^^^V^^iJ^*© 5 - £ Sr^ 
m£1^ft**8fE*©^lSe o 
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©*£^Lv^m£^u mmwm-t, v-a-ba 
uv^m^Liaii^Kiasflrf 5-^9- b =»- FinjWr 

- F^Wl©->g - b a~ KSft^ftflm^VjKA-W^lt 

t -r 5 it*Ji s is*© jgwse. 
[ if 12] &mmm t a kjs it s tHt 

ftfcffl v * feline ©*^Sflfi^^*ii^S"J <o ii x bJifc 

mem \ ^MSiifof* Ki««N^tti t> s -c 

#£1-5i*#JJll 2fB*©gff£lB, 
«, 

^fl-T 5 If* f ^ JJ?^ ?>J© v- >- iP^SM U 

«m l fctt m ■Rfl' «#± it^ 5 n - © 3 > 

tW/p^7A^" F£, 

[fMciRl 5] WfElB-©a^tf^-*yn^5;> 1 a 
Jfeiii'*iii'W 5 S-C fcftfcVa - ha - ffllorto- 



tfiSiJ(^Jf) ySTWi-^iOny^a- p© 
f^CD-o^#-r 6 - £ £-#©£ -rstt** 1 4 Eft© 

«*J;t)^^?iJ*Sr*b. illBif^© a vtf 

~> a - h a - mwmmm^ ^/vwwmw^- 

ti»xcy^a- h'^mW-i- 5 r £ \z. X t> fufEtemW 
fr>V^ Sr^fe 5 - £ £ "t 3 !jt**I 1 4 IE 

ft, WiiOM5-> a - h a- KAUfftt W^tf 
a~ K*m^[f«'»^>^Ji^EbfcD >^a- K 

% a V bf=. y n ^9 A a- KSrIEtt bfclE*S*ttt-? 
««S*.^^&«i(©^^>^ y T^.ffl^-C^jf^^fc 

y^'a-FJ;!? h^m^M^^B - b=J-KSr-&^ 
ttftW^^U, y 3 "Fa^F(0^mtfU^ 

fg > $ j & - a tc mm u fc ^ > ^ 

^U^*J63 m^© a y fcfa— # y C ^9 A a- F t . 
fc#T3 * £ Sr#m £ 1-3fEff*fK 
[Pf^IIlO] |frtE|g-©ayt° 3 .-^yo^5i,a 

- kbu wmm tassiji- s fc & t-ffl ^ b^-c ©m^s 

aiMKi#iii-S« *3 ^ "C biifcS/ 3 - b a - KpeDiAj ©- 
-o£, ^iffiS^HSrJt-Sfcfeicffl^btAMMS© 
icfiSUic#I <9 ST feftt— o£i±ro p y^a- F© 
^l©-o^gt-S^£^#m£t-3ff*^l 8IE«© 

[0 0 0 1 ] 



rum, m^mmum, m^sm^m, m&m* a« 
sife i. mmmm- m-r 5 „ 
[0002] 

tfc^*Srffl^T#®ff#<o»8iJ*fT 5 ^ t ^ i 19 , Hit 

#5cg$fe (CDMA) ^S^nbiXTi^So IMT-2 

^TJ^i UTSta^*^ 5MH z £tJ:©J£*if*B8a£R 
(DS) -CDMAM (£JIT\ rw-CDMAMj 

[0 0 0 3] ifflW-CDMAMfflTHy^t'li, 
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JP2003504941A 



DATA RATE DETECTION DEVICE AND METHOD FOR A MOBILE COMMUNICATION SYSTEM 



A data rate detecting device detects a data rate for a received signal based on a variation of the energy 
for the respective received signals between the two adjacent intervals upon failure to receive 
information about the data rate, and performs channel decoding of the detected data rate information. 
First, the data rate detecting device divides an interval defined as between a lowest and highest one of a 
plurality of given data rates into m discriminating intervals. Then, the device calculates a difference 
between an average energy of received signals up to an i'th discriminating interval and an average 
energy of received signals for an (i+l)'th discriminating interval, wherein i is an integer is less than m. If 
the difference between the average energies is greater than or equal to a threshold value, the device 
determines that the received signal in the (i+l)'th discriminating interval is transmitted at a data rate 
corresponding to the i'th discriminating interval. 
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atfrfil!) y^(UL ; Up link) itf^ ISSUES, 
[0 0 0 3] 

KData Rate)«, f— f'^ffliiraot-fW, WitflOms 

e c ^tuififii^tsiibns. r©i^> x-^u- him-r&mM^-fam 

£ ftfegflft h £#*ff £ - t K £ oT&ffi Lfcttilti &£>&v\, ffjfB 

ft^tfi, Vfr^S, >KV"MftW{BRD ; Blind Rate Detectio 

n)" tmmz, 

[0 0 0 4] 

TgS'Cft, H^|nJ^7— iljE(FEC ; Forward Error Correction) (Ofc&tclfi 
^JA^n- K(Convolutional Code) Lr#J*&^1-*»£'i::il&fi l §*l* 
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*1\ sffi&crfcfo*., *»^>!as^ff*(-rftfc*>» *as^)Srf— tr^-rs 

fcfei-ffiffl-r5#^x-^CD7 = -^U'-h©*^^R={R i , r 2 , ...^ Rn}t 

V^— * U— b R^^T- £ tTffi-^-ft;<Viterbi decoding) 2" Mff 
\,t'Jk, C RC (Cyclic Redundancy Codes) &L-t>, R L \Z.*tt&C 

RC^(?«f*fiif)StS( "good" )T-feSt, R^R^-foSa^dS^^ 

H5^<dt\ RjiRjc&S J: 5 KSSEHSffSiifcf-i? b b L.Tfl&$ft.£> 
„ R a K:#t-SCRCttfiO|S*!9*^A©*t«( "bad" )T&5t 

, BRD»t^O»5 (False alarm)flfc*fe«^S*5*«fei: UT, S«Stt, C 
RCm^&mcmmiC}??t?&Wit(Dfc#>(Dfam* hV y? (metric) 

[0 0 0 5] 

3- K (Turbo Code^tt^LTx'-^SHSilt- 5#&t>, COS Sjlffl-f 5 r 
itt§&T'^V\ ^©Sftti, * -tf=«^HL^ (Turbo Decoder) fi, tf 9 
i^hnWi'O, ftM9~&f'{l't/ — ))—/<-~ (internal turbo de-interleav 
er) ^A/T'*5 f3 , CCDfc£, "/^-(DaiHtt^"^ U— b ^ t M 

tezfrb-zhz. ftfr^scwxii, Rffftw^'-^ u-b-ecocRC^Sto^*^ 
WiHit^Si^^-^Ki^s^^SriSWI-tbtfJ;^. BRDW 

jjSij'-jKa^bBizi^a^JOfflStt, ffli-^-^a^toiif^^ssi^atera 
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Kites- 1 2 6£K:£5a>e>T?3t>!>, zti\zm^xM^<Dm.m&^mn^, 

[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 

sires ft^ofcit-g-, psnra 2 ooEBfl-ew^s^^icsst-r 531^/1^^ 

- Hit #cd^y >^^«^t»W)^^^Ti-5T-^ K^ttieg^ffiW-f 5 

-htU-C^»bJxSKIBJ*mfl(D|X^KIH^tt4 0 ttS2»11tt, til 

sEmJ; 19 />S V« i fc*f LT, i #@ ^KIRJ*r©^«#©J|*fc:n*A'¥ 
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[0 0 0 9] 

[3S9!©S<£K©#1I6] 

[0010] 

»MgmS©ffi^©*^4r*-r»l I ft^7'Pi>^^T'ib5 0 UMT 

S (Universal Mobile Telecoiranunicatiori System), C DMA 2 0 0 0 &ifO<£ 

5 iCDMAfiMi/^rAClf SitbiiS,, 

[0 0 11] 

h i «r#fiSi-3 1 , tV y hob. sfftt-^x-r y?- y - 
tr v ^ b r r ^ y * - y - tr >- ^ 4 ft fcfli * ( v # a-) x k £ 5 , ^Xtt 

fc£(DTX:Mscontinuous Transmission) \f y httWSg 1 2 Oil, ffJfSx-f V 

w^i 5 0(4, luiaxW^^-y-^-i i ot ±otf^y^-s-^§ 
1E9*-^ ^~ h^^i soft mm-tz2i<D%.m\z&vz>&&itit*ic*tr 

?L (puncturing) COjfiiiS-e& 5 -> V^/Vjf A (symbol insertion) mi&S. (repet 
ition)CDjS*ia#-e&5f V5t?^-g-(symbol combining) L'C V— h^S'*? 

^(Rate matching) §tlfcv->-jK;V^ifife-r5 c =f+ V-^A'tt-JHS (channel de 
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coder) 14 011 ffifak- hSf#»l 3 0 a^ffl^SftS U- Y^y^y^^fl 

fc^^;v%m^t-r& a cnx.ofs:^-^>^^^mi 4 oil, fi#5*#ffi4§- 

ft^(Convolutional decoder) Sfctt^-tfft^^^iSiX&ift*,, fufEl^ 
[0 0 12] 

0 2!4, |lKLf;f^i/-t-«l 5 0KJ;oT^Stl,fc3*:*«K: 
oTR x , R 2 , R 3 , R 4 , JttJtR 8 ©J|W:T?Bra£Snfcfcfi3e^-*. fc-KIHKW* 

[0 0 13] 

Stbfcm, DTXt'y httdi^l 2 0ammtffix,bnfz^y-7Ti'%tM£tl% 

x bits)^gi*-rs 0 ^«3j:5>fc^»iwjae36iswc?, E*^ft^i±, 

UBS, SfHEEffiTii, AWGN (Additive White Gaussian Noi 

bis. 

[0 0 14] 



X X =A X X ai +n, 
X 2 =A 2 X a 2 + n 2 
[0015] 

i^-ii "0" i/j:5 0 a ± 2iUfa 2 J±, l^-D -7 >-^A^ic(Rayl9igh Random V 
ariable)£ LT, Wilpia^Xa^e x p <- a , $fcjip(a 2 ) = 2 
Xa 2 Xexp{-a 2 2 )^t5„ n jSlfn 2 |1AWGN 7 $i LT, ¥ 

$ "0" &U^fic (Variance) ff 2 £^'-f3 0 <b Lt>, fc^-V 

($Cst2) 

E{X 1 2 }=A 1 2 +a 2 
E{X 2 2 }=A 2 2 +a 2 
[0 0 16] 

«raa#S««*x ^.fr-Mf-E {x^m^x^^^-E {x 2 2 } ZMft 

D^lEfX^J-E [X 2 2 } ^lA^-A/l 
[0 0 17] 
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(Dmft%g%zD L te "0" f-^iS^ii^ft^DTX 

hVh~6k, DJZUbAjM "0" (r^tj, R^mmfc'MZnfcy'-? bT* 
fe5 tDJifitAyf "A j 2 " CUSS. 
[0 0 18] 

ffj^Lfc^iO^T, i^y-^vyAjafcroit^BMfcpCajai^p (a 2 ) 

«rtET&2>5. fc*>SA/, iWipft^V^AKKiSlUfinifltlKlBreaiiiie varing 

gmm^-CD^^^-CD^^D^ | E {X ± 2 }-E {X 2 2 } | 

feftfO+^f-^cSt-efeSt^xS, S/hx-^ w— hR^S3 2 k b p 
sfflf&, i-ftt>t», iftL 0ms e c7k-Ag|S-eei^fcf-iS'i53 2 

o try hJ^w^iciEffe&x-^ 

[0019] 

lP R a , RjfcffiJ&TS. rcDi5*U— if^^^-^^-M'BB-rs 
fflf*li, PfflRgCcall setup)ratt, Xiftil^SKljf HMt-fSt^^S T F S 
(Transport Format Set) t Pfsm£tf$&i LT, ^«I^lC%-xt»tl5lf |gT-fe 

h*|fc*L.fc»D Of-if u-hKJ;o-Cfc<n-l)«|©Kmi«Sil9S 

-c bti5 0 «fBs-#*s v ?t-hR„ia-2 -cw 9 yrc bfia Kim 
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[0020] 

(i + DSI K&Bfcfc-tf SSffff ^x-* u~ N ^ttWi-5»fP&S«-r5 
TIH«J;5-efo5 0 iSBKfflS-CSff SJifcffi^Xi tffifei"5 
ffjfEgfiffi ^X ± liTtal^ 4 « «£ 5 S ii 5„ 
(SfcS4] 

X^A ± X a ± + n 1 
[0 0 2 1] 

5^ii±A-t?fo9, ffi^Wztb&i^DTXcD^ii "0" {C^S, ii^tg 

D ± =| E {X t 2 }-E iX 1+1 2 ] 1 = 1 A ± 2 -A 1+1 2 | 
[0 0 2 2] 

fcfe, Ai^A^-CfcnaDitt "0" miltSiitO, iSBEFfl* 

JMV^DTXOi^ l-ft*>*), A 1+1 2 =o-cfc*ui> D ± B: "Ai 2 " 

aeo-c, 5pa»eaDTX!iSffi>nsini, i-*t>*>A 1+1 ^=o-cs>tt,n, ftw© 

^f-^x i ^Ufcf, i©tt©R 1 **ilfiJSaHg»JSeaUfc^|B9*- 
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[0 0 2 3] 

0 3J4, MftfflJSl 5 0©iMSHS 

Sgl 5 2, (Energy Differentiator) 15 4, &U*x— ^ U'— 

h&S^Data Rate Decision Block) 15 6 t ft 
[0 0 2 4] 

0 3 £#BB-f 5 t , ^/L^-ff-^ 1 5 2 Ht, i # i -ewSffl-ff-S-X 

*x 1+1 K:sif-u-c^*A"¥-E 1+1 fc*«)5. -rft&h, im****-wt& 

[0 0 2 5] 

[Si] 



(«6> 

1 »w 

E i+1 = £x;dk 

^^-H5>«1 54(4, SfjiEicS;6©j;5(-*fefctL5 i#REr B 1'C»3i 
*A"¥-E {X ± 2 } t , ( i + DSBKIffl-CW^^-E {X i+1 2 } ico^CfoS 

d^. i#sEr E g?«sft«^-«j*«m^^-</^2*A 1 2 >, u + 

t^T't S D ir-* 1 5 6 (4, SfflE^^^-Sfe&S 1 5 4 t£o 
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- hSfcfcS 15611, i S a E^-ecD-r-^ \y- V Ri&SKEjgaSSftfc?*-* 
[0 0 2 6] 

[f(2] 



[13] 



£{D,| A i 2 ^A i+l 2 } = A 2 

%m&t!l£Z>* lot, ^v-mUBlBeii, B»1-5 2o©EMK*S 
lj-5^/W=¥-^D i tBlf^cOL.^V^i(Threshold Value) t frttMLIZ^ £<D 
WStffioTf-^ V- H£ite£1-3 0 flfB^-^ bft^lg 1 5 

£JttWKiai-c?*>s i#iEiw«>7 ? -^v~i-R 1 *sttKRiw 

5 s — hi LT^fSo flflEL#HKtt, *^*S(ML ; Maximum Likeli 
[0 0 2 7] 

0 4 ft, Rgrf 5 2 o© EMt? A, 5 i S i EM t , { i + l ) # B wgft ft 
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[0028] 

0 4 %&mt%> t , (iteration) r«fct)W®1'<5 2 o©KM(Ej3tt « 3i 
[0 0 2 9] 

fc. fWIB^^/V'^-tf-^i 5 2i±, iSBKWfcO + i)#BKffl£0)l!fl-Cg 
4 ft, «rtB2oOKMK:*Slt53^A'df-iHfeD 1 =| E {X ± 2 }-E {X 1+1 2 } I k L 

ntt^s. ^f-y^4 0 4t\ ^^^115611, fuiaps-r 
a»**iwfi-s. w&t*/i"¥"SSD ± a» l * i mb a V 2 J: b v >*hhi 

^^4 0 5?, 5 6Ht, iSBEWl- 

-esse?- a. fltfaaifissnfcf*-^ w-hw:, nc^tfciSK, dtx^ 

httWggi 20, u-M8£»i 3 0, Rmv^t^uo©^^ 

[0 0 3 0] 
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x^Srff-gCSSlJdWU 0 tfjIH^^^-^^l 5 4 He 

<Dnmmw.-mm-fh 0 tut, xf^5 0 4-c, 

SS-g-Crcoit, i = n?fcS<fc«4©T?, Okbp s ©f-^i/-h&fftt 
5„ ), 0 8T% 5*— iff- htfeffiBl 5 6 (4, gMEKIflT!©?*-* 

[0 0 3 1] 

*5-e*^^, i-fc*>t>, ^T^5 0 4-e, fliai*D©tt*asL#v>|tA 

2 /2 ilM^^tflBrSfLS*^-, Xf^5 0 5f, f-^i/-«Sl5 
„ ^f'^5 0 7T?, ^*^*-ff-J*iBl 6 2t±, <i+l)#BIZffl(-:}ott5¥ 

^«^£f+JI(fR3i£g) Lfcm, 5tfcKI«»;:*fi-5¥^ft*E{x 1 2 K-tWBtt3l 

ztittimttiZftMu mmmmt., xf^sostiot, e{ 

[0 0 3 2] 

tfJia»«t J&ii&fcSSLT, ^ry7"5 0 4 t'DSA 2 / 2 t LTWJfStl 
5#£\ fllBr-^ u-~ 5 6 gW-KM-eof-i' h R est £ 

smews -co?*-* u~ hR^t u-c»^i-5 0 

[0 0 3 3] 

[»§Hro$ift] 
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ftW-fSR^OBRDftf^^Jt^T, ftHSasjfeO-fieBf^fcS. Sot, * 

[0034] 
[0 0 3 5] 

L-Ctfc^, **W«o«IBHtiirKI*^litJ:o-ciEe>JxS'«t-CHtft<. 

[g 2] ffiltlotf-^ h££W'f£!bffrHftWtSfc*©gl 
[B3] El 1 tc^ Lfcf*-* hfcffi»««j££^1-i$HBfc:/ti s/ ^ m 
[B4] **Wfc«£oT(i + 1)#PKIW<»5*-*V''- hfr*ai-5«ffi 

1 1 0--7*-f — y— 
1 20-DTXtf? httffilg 
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1 30-1/- bS"^ 

i 4 0-fty^v«^ 

1 5 

1 5 2-=n*/l'¥-fUH& 

1 54-1$;^-^ 

1 5 



[01] 
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CM 
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INTERVAL(i) 



INTERVAL(i-M) 



(401) 



RX SIGNAL Xi = 


=AjX a i + n 







RX SIGNAL Xj+i =A i+ , X a w +n i+ i| 




FIG. 4 



-20- 



^TAUZATlOhfN 
Ro=0 ] 

t 

1ST CALCULATION 
for ith intervol 

2ND CALCULATION 
503- DUpE{XM-E|X?}l 



502- 




FIG. 5 
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